
Whenyou buy one of our 

deluxe air cxmditroning systems, 

you can send us aralL 

We'll reimburse you for 50"- of your highest monthly electric bill ' this summer fitter you buy and 
install a high efficiency Bryant centra] air conditioner or heat pump,, Ml you have to do is send the highest 
bill after the summer cooling season to Bryant s Redemption Center before Dec. 31. 1984. and then come up 
with some ways to enjoy your savings. 

Of course, our 569 and 568 Deluxe central air conditioners and 545 heat pump are energy efficient 
and will save you money for years to come. 

And with our free electricity offer, our deluxe air conditioning and heat pump systems are an even 
better value. Proving once again that it really does pay to call your Bryant dealer Offer expires August 15. 
P.IS4. Offer is available only through participating Bryant dealers. 
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It really does pay to call your Bryant dealer. 

ftw the partidputing deafer nearest vrutiaU 

1-800-HOT-SALE t 



NOW YOU’LL GET MORE 




Now you can help Miller 
High LifeLsupport our Olympic 
hopefuls and get this unique 
piece of Olympic memorabilia 
for just $2.00. 

For each limited edition 
poster you order, $1.00 goes to 
help train our Olympic hopefuls 
at the United States Olympic 
Training Centers. The other dol- 
lar takes care of postage and 
handling* 

Order forms are only avail- 
able at our special Miller High 
Life displays at participating 
retailers. 

Do it today* Athletes who 
aren't short on talent, shouldn't 
be short on funds. 



Help Us 

Support the U& 
Ommc Training 
Centers. 
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Havoiine Supreme's formula b fends nine 
Tex ato- developed additives with highly 
refined hase oils. It helps protect against 
friction, wear and harmful acid, sludge and 
varnish deposits, It also helps save gasoline. 

Alt Havoiine motor oils exceed tough 
API-SF requirements, and Havoiine Supreme 
10W-T0 and Havoiine single grades exceed 
the APl-CC requirements for diesel engine 
oils, For high performance engines, there's 
SF/CC rated Havoiine Super Premium High 
Performance 20W-50 

Get the Havoiine lhai s right for you. and 
get proven protection you can trust. 
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Your kids will lead the pack on a Kawasaki KLT110. In fact, with the brand new 
KLTllD everyone in the family can enjoy off-road trail riding or just exploring the 
great outdoors. The KLT110 is special because, as every rider knows, the better the 
fit the better the fun. This one fits, Kawasaki sized it in a very clever way. Full- 
sized tires join a scaled-down frame so it’s not too big for kids and not too small for 
moms* And it's easy to ride. With an automatic clutch, even shifting is a breeze. 
Just gas it and go. You’ll feci the 1 10 s four-stroke power that outperforms everything 
in its class. Plus, only Kawasaki offers you the added protection of a 6-month limited 



warranty. So check out a new KLT11C. Or maybe two, Kawasaki Kawasaki 
is the most fun you and your family can have on three wheels. Let ttecjood taws ioli 





Fo+ oak. Specif «i .hfett to rhjJmi- without Chf-rt htril Fjw* htior* wmi rwflr. A? iitnhililv miv be limited. K 

in ridm* lAwmU r AM A, in j SVlA. 











POWER 

ForYbur Pickup! 

With New Econo * Power 
MaximumWocity Cams! 

Now you can give your pick-op or 4 * 4 
neck-snapping torque, crisp throttle re- 
sponse and loads of pullin' power with a 
new Crane Econo power Maxim um Veloc- 
ity hydraulic camshaft. 

The Secret i$ in Our new Maximum Ve- 
locity cam lobe design. Maximum Velocity 
cams use the latest in computer cam tech- 
nology, like thal used in our racing cams, 
but designed instead tor low-end torque, 
mid-range power and the absolute relia- 
bility you need with any pick-up or 4 x 4. 
For everyday back^nd-forth driving of 
weekend off-road use and trailer lowing, 
a Crane Maximum Velocity cam actually 
"wakes up^ the power and torque in your 
engine! 

Better yet, this added power can also 
make your engine more fuel efficient, 
especially when you add properly matched 
bolt-on aftermarket accessories. And you 
can install your new cam right at home, 
using basic hand tools and cur step-by- 
step ‘ Installing A Cam" manual (13,00 
postpaid). 

For mud-glingin’, ndge-hoppin B trailer- 
pullin’ torque and horsepower the answer 
is a Crane Econopower Maximum Velocity 
cam. IE makes □ n and off- road driving 
fun again? 

ALWAYS INSTALL NEW CRANE LIFTERS ON 
YOUR NEW CAM FOR EXTRA PERFORMANCE 




MCTanepnodLJdlsare available by dir&C( man Puces 
vary according to apcilitabdn Sand £3 00 kK CSlakJg 
and Resale price Hal 

Nd legal lor sale or u» in CalilOTiia on poMofi 
controlled molar vehicles 




AMERICA S NO. 1 POWER SOURCE! 

P.O. Box 160 * Hallandale, FL 33009 
305457-8888 



EDITOR'S 
NOTE S 

JPM eorgia State Trooper Sam Pat- 
rick now knows thal the 1 ifr? gf 
a photographer's model isn't all that 
glamorous, loosing in shirtsleeves in 
frigid 1 5° weather for the lead pho- 
to of Why Police Can't Get The 
Cars They Ne&d (page 75), he had 
to remain the very picture of an 
officer and a gendeman as a brisk 
35-mph wind battered his Smokey 
hat. Trooper Patrick, who came 
north to help us run our five-car test 
on the Chrysler Proving Grounds, 
arrived at about the same time as a 
late-winter storm. In ail of the tur- 
moil, we were able to determine 
that his Mustang is about the best 
car police have nowadays. Wo 
blame him not at ait for hotfooting 
that dandy car back tn Georgia's 8G £| weather as a final 6-inch snowfall hit 

Detroit at the conclusion of the tests Compared to those fast police 

cars, bicycles would be easy to test. Right? Well, not really, ft took 
Executive Editor Joe Oldham some five months to gather the information 
and specifications for Biking The Badlands [page 82). It took two months lo 
assemble the 13 mountain bicycles we took to Saddleback Park in Irvine. 
Calif., for testing. Photographer Randy Lefflngwell spent three days 
shooting the bikes, And expert, rider R.L Osborn of the BMX Action Trick 
Team spent one day testing all of the bakes. Bui it required just one rids for 

Graphics Director Bryan Canniff to 
put himself out of commission with 
a very stiff back. So bicycles are 
Easy? . . . After two years of reno- 
vation, San Francisco's cable-car 
system is back conquering those 
hills again this summer (Haffway 
To The Stars : page 78). its under- 
the-street cable bed has been total 
ly rebuilt and the power system 
improved. Rut let's not slight other 
cities enamored of their iron rati 
transportation. Both Philadelphia 
and San Diego have street-car sys- 
tems carrying folks to work even 
now — and there are a number of 
other such rail systems proposed for other cities. Somehow subways — 
which are nothing but underground streetcars — lack the nostalgia and 
romance necessary Inr mention in ibis context. Guess it's the Stars pan 
that's missing. The term "Star Wars" has been applied to President 
Reagan's proposed defensive system. Rut, as Edward Teller points out in 
Bringing Star Wars Down To Eanh [page 84), it was really the President's 
critics who gave that description to 
his proposal. No matter. Weapons 
in space are Loo vulnerable, says 
Teller. Better a ground -based 
beam-weapon system, be concludes. 
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WHAT DO YOU 
SCORE ON THIS 
WOODWORKER’S QUIZr’H*^ 



Find out and get an information-padted 
booklet on power tools FREE! 






The quiz only takes a minute. 

Just answer each question, total your 
score and enter it or the coupon. Then 
fill in your name and address and send 
to Shops mith*. 

For your effort, you'll receive a FREE 
copy of How To Determine Your Best 
Power Tool Buy", a fact-filled booklet 
to help you get the power tools right 
for your needs and your budget. ’ 

And as a special bonus, we'll also send 
you a one-year subscription to "Hands 
On, H The Home Workshop Magazine 
So grab a pen or pencil and get started 1 



Circle A t B or C for each 
question: 



1 How much experience do you have 
* in woodworking, home repair and/or 
home maintenance? 

A) Little or no experience 

B) Some experience 

C) A great deal of experience 

2 Which phrase besl describes your 
** workshop? 

A) A selection of hand tools and 
portable power tools. 

0) A table saw or radial arm saw, 
along with hand tools and 
portable power tools. 

C> A good selection of stationary 
and portable power fools, along 
with hand tools. 



■2 How involved 1 do you want to become 
J with woodworking, home repair and/or 
home maintenance? 

A} Mot very involved 

B) Moderately involved. 

C) Heavily involved. 

A What's the likelihood that you'll buy 
^ some kind of woodworking tools within 
Ihe next year? 

A) Mot likely. 

B) Somewhat likely. 

C) Highly likely. 

C Which describes you? 

3 A) 



I do home repairs and maintenance 
only when il can't be done any other 
way, 

B) F do some woodworking and a variety of 
home repairs and maintenance. 

C) I'm primarily interested in fine crafts- 
manship woodworking 



How to find your score: 



It’s easy' Give yourself nine points for each (A) 



ShflC&mpf Erudrrn*^ ui ShOpUfiilh Ibc 



0 n D NESlicjn w_i I O r £ lL*d Eh£ lei ler P lease? ftEhd me a 

HREE copy ol "How to Determine Your Besl Power Tool Buy" 
and a FREE Shopsmith MARK V Infornnalion Kil And be surolo 
sign me up for a on^y-ear sitbscuplpon to "Hands On" 1 
understand I am under no dbhgaHOn 



Name 

Address 



Slate 



Send IQ ShppsmhhJnC 

Hie Home Workshop Comps-ny 

66 40 Pm Avenue, Dayton, Ohio 46414-2591 



Dtpt.mu 



Shopsmith Inc. 

Tne Home Workshop Company 
6S40 Rog Avenue 
myion.Oftto*54iW» 



Send in this coupon 

or Call: 1 - 800 - 228-2229 

(in ftobrHlu: 1-W0-M2-B7W.I 



you circled, six for each {B} and three for each 
(C) Then enter your total on the coupon, fill in 
the special blank about Question #5 and enter 
your name and address. Mail the coupon to the 
Shopsmith address below. 
Your copy of "How To Determine 
Your Best Power Tool Buy" wil’ 
arrive soon. And because you're 
interested in woodworking, we'll 
also send you a complimentary 
Information Kit about the 
Ihopsmith MARK V. the 
uixrHimc home woodworking 
system anyone can use and enjoy 
You’ll learn all about Sbopsmith’s 
exclusive Gold Medal Buyer Pro- 
tection PFan and how you can iry 
the MARK V in your shop for 30 
days without risking a penny. 
As a special gift, you'll receive 
Hands On," The Home Workshop 
Magazine, chock full of useful plans, projects 
and articles on woodworking for a full year 

FREE of charge. 
viupM-hi', umistw TheMARKV combines the five power tools 
^ you need most — in one economical, space- 
7B & saving unit. It's the toot to start with ... the 

system you grow with! 



Qualify Ytoodwrftmg Tools Biull in Tne USA 




LETTERS 
TO THE EDITOR 







Two PM projects for lazy summer lounging 



1 thought you might like to see a photo 
(near right) of the outdoor furniture ] 
built from your plans (iiutfd PM's Adi- 
rondack town Fumit ure Set page 1 1 
June r 8^}. The plans were very well 
presented, and the furniture looks 
beautiful in our garden Everybody 
Loves it. 



TA1T0S SQMOLJNDJIAN 
WONUOVM [.IBERIA 



How does PM's Adirondack furniture do In West Africa? Reader Somocmdjiari xeenu 
pleased with hl$ handiwork | above, left]- At right If reader Snyder s porch swing. 



I don't even have a porch, but I 
very much enjoyed making your clas- 
sic porch swing (Build Fill's Old Fash- 
ioned Foreh Swing., page 94, July '83). 
1 made only two changes in the 
design, I used button plugs over all 
screwheads instead of flush plugs, 
and to suspend the swing [ made an 



A-frame suppoit from pipe. It Looks 
great, porch or no porch. Thants. 

BOR SNYDER 
WRSI.EWILI.E-. PA 

Thank you both for letting us know 



For others who may be interested, 
photocopies of the plans arc available 
from Popular Mechanics, Fox 1014. 
Radio City Station. New York. N, Y, 
WW1. The hi J7u fun? pJan.s are S3 post- 
paid: ihe swing plans.. $3.50 postpaid 



Aw shucks, fellows 

As a veteran airline pilot wath 29 
years of service. J F m prompted to 
comment on your excellent article 
'We? Made hr (page 77. Apr. '84). 
While your praise is we I come and 
nattering, we pilots don't consider 
ourselves herons. We are POT super- 
men. We do not have nerves of steel. 
Wo get worried at times just like the 
trusting passengers in the cabin be- 
hind us. 

The difference lies in our training 
and experience. When an emergency 
arises, we deal with it routinely the 
way we've been taught. I still think 
the most dangerous pert of my job is 
driving to and from the airport. 

HARRY HYRETT 
FtKST OFFICER. AMERICAN AIRLINES 
RANCHO PALOS VERDES. CALIF. 

Clarifying commands 

As a naval Officer, I very much on 
joyed your article Our Fast New Arma- 
da (page 83. Jan '84) However it 
contained some inaccuracies mgard 
ing naval command authority that 
your readers may have found confus- 
ing 

The newly created Central Com- 
mand (CENTCOM) that you men- 
tioned does not have control over the 
Atlantic Ocean, Indian Ocean or Med- 
iterranean. Sea. Its area of responsi- 
bility is the Middle East, including the 



Persian Gulf and Hod Sea. The other 
major naval commands are the Pacific 
Command {TACOM), Atlantic Com- 
mand (LANTCOM) and European 
Command (EUCGM). 

LOUIS J. F 1 LLMON 
CT CMOH , U S Mi AW 
HONOLULU 

Austin, not Boston 

In my article The 10 Scariest Places To 
Drive (page 84 Apr. '84), Boston, 
Mass., was inadvertently included in 
a National Safety Council listing of the 
1 0 most dangerous ernes according to 
deaths per 10.000 cars. 

Austin, Tex., not Boston, should 
have appeared in the list as having 
3.1 deaths per 10.. 000 cars. Boston, 
despite? its heavy traffic, actually de- 
serves credit for being among the 10 
safest cities to drive in, according to 
NSC statistics. 

ED FALLS 
FAILS VILLAGE CONN 

As a transportation engineer [ agree 
with Ed Pales that the carnage securing 
regularly on our highways is a national 
tragedy. But I don't agree on merely 
pointing ihe finger of blame ai engi- 
neers and transportation officials The 
vast majority of our highways function 
safely and efficiently. The dangerous 
stretches can. and should, be rebuilt, 
but this wiU lake money. We can have 
safer highways if we want them. Jt F s up 



to us taxpayers to decide whether we 
want them badly enough to pay for 
them. 

JOSEPH hummer 
OKFMOS. MICH 

Something is being done about 
those dangerous highway spots. 
Many states are using federal funding 
provided by ihe nickel-a-gallon gas 
rax to install impact, attenuators at 
hazardous locations. It's estimed that 
these energy-absorbing crash cush- 
ions are saving some 3,000 lives a 
year. 

MA.GGJE SMITH 
ENERGY AHSOKPTtON SYSTEMS INC. 

CHICAGO 

Crossed wires 

In your article Build PM's Audio/Video 
Cable Tester (page 154. Mar. '84), you 
say it's important to observe proper 
polarity in connecting the LEDs to the 
battery. But the wiling diagram 
seems to show incorrect polarity for 
either the LEDs or the battery. What's 
wrong? 

TOM HEflBSTFVrr 

SHU NOD ALE I'A. 

Thc battery's polarity was inadver- 
tently reversed on the diagram The 
positive leads of the LEDs should be 
connected to battery's positive termi- 
nal, Sorry for the mixup. W 



s 
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ft TV C-^rntm Car*** 



&S.- 



Nothing works harder at stopping perspiration odor 

The Right Guard Stick is so potent, it kilts bacteria on contact and keeps 
on working to protect you against perspiration odor for up to £4 hours. 

It goes on smootliiy and the convenient twist-up container makes 
il a snap lo use Try (he Right Guard Stack. In three great choices: 
Original Scent, Li-me and Island Spice, 







4-Door Sedan, we’ve grown grown, coo, for better visibility, 
headroom, shoulder room, leg- We ve included driver com- 
room, hiproom, and kid room, forts like an adjustable steering 
In the trunk, we’ve increased column, chi Id-proof rear d(x>r 
our carrying capacity by an locks, and optional automatic 

(71 : |4*U Hinrtk-iri J Iwh Cji- In- 





transmission, as well. 

But while we were doing all 
this growing, we didn't forget 
to keep the sticker price small. 
r I "hat’s why this car is for families 

m 

who want one to grow on. 




The Chic 4-1 Door Sedan 





BILL HARTFORD 



IMPORTS & 
IHOTORSPORTS 




Indy car racing at New Jersey's Meadowlands 



You can be sure that whenever there‘s 
a new venue for a major motorsports 
event, l J M will bring you the circuit 
diagram. Thv road -racing circuit shown 
here is just a few minutes from New 
York City, at the MeadowUmds Sports 
Complex in East Rutherford, N.J , and 
on July 1 is will be the site of one of the 
Championship Auto Racing Teams’ big 
races. 

The US Grand lYix at the Meadow- 
lands is the sixth race on Lhc CART 
schedule {for Indy cars, remember, not 
for international GP c-ars and the World 
Driving Championship) The 200 fuller 
h ns a purse of close to $600,000 which 
ranks up there wiih the Long Reach 
race and second only to the S2 million- 
plus Indy 500. It's a historic event, too: 
the first major motors port ^ torn eh i in 
the Mew York area since die Vanderbilt 
Cup races of the '30s 

Ticket information is from the Mead- 
owiands Grand Prix, Rox Si 2. East 
Rutherford, N.J. 07073, better yet. call 
(201) 935-3900 




GIANTS 

STADIUM 



GRANDSTANDS 



GRANDSTANDS 



Grandstands 



PtT ROW 



BRIDGE 



, INDY CAfc 
fftfTRY f GMAGE 
\ | ARENA] 



A ].6@-inJ!e circuit h laid out at the MeadowJjnds for Indy car racing on July 1 



Don't call it trivia 

When someone asks you a trivia qiies- 
don about Taxi, do you give the wheel- 
base of a Checker? If so, you’re a 
specifications junkie. That's okay — 
there’s nothing trivial about having a 
high car LQ_ 

Jt J s been found that if you're interest- 
ed in imports, you have a beiter-than- 
average knowledge of cars. If you own a 
certain import or are Looking to buy one r 
you're Likely a wizard about the 
marque Just ask a salesperson in an 
imports dealership: They'll tell you that 
iheir customers have done alt their 
homework. 

If you're into specs, you can probably 
answer all sorts of questions about the 
current lineup of imports — -like what 



car stretches longest from bumper to 
bumper? Rolls-Royce is a good guess r 
but which model? The Silver Spur’s got 
the edge on the MuLsanne: 21 1 .8 in. vs. 
209.2. Then come the "little" Silver 
Spirit (207.8 ln_) and the Comicbe and 
Camargue (both at 207.51 Biggest 
block goes to lolls. too r with its Q. 3-liter 
V8. But Rolls doesn't have top hp — 
that's Jaguar's honor with its VI 2, 
which does 262 on the dyno. Does the 
Silver Spur have the widest turning 
circle? No, The Ferrari Mondial needs 
41 ft. 

The shortest import for ‘84 is easy. 
Honda's CRX is 144-6 in. and turning 
circle is a tight 28 2 ft. The CRX also has 
the smallest engine: a 1,3-liter Four, (Of 
course you're aware that rotary engine 
displacement is different . 
That's why the Mazda RX-7 
and GLS-SE are rated. 1 - 1 
and 1.3 liters, respectively,) 
What models offer 4wd? 
Subaru, Audi and Toyota's 
Tercel wagon. 

Want to go on? You're on 
your own! The Checker 
wheelbase, by the way, is 
120,0 in. 



A chance to race 

All you have to do is pick up the phone 
and ca LI (flOO) 772-7272 before Aug. 31 
and you could be on your way to racing 
driver's school. If you're 18 years old 
and have a valid driver’s License, you 
could lie one of three winners chosen at 
random from those who call. You'll 




Formula Rune 1 1 racer will be your fide if 
you win an HD Spark PLug scholarship. 



spend one week at the Jim Russell 
British. School of Motor Racing at Lagu- 
na Seca, Calif. Who’s footing the bill? 
ND Spark Plugs. If you want to see a 
Nippondenso plug, just look at the busi- 
ness end of almost any Japanese car or 
motorcycle. m 




longest import: Rolls Silver Spur is 21 T .fl In. overall. 
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COPPER 

Copper nucleus center electrode 
conducts combustion heat better, 
keeping plug cooler 

PLUS 

Wider insulator base 
dissipates heat Taster 

PLUS 

Longer insulator nose can deliver up to 
twice the fouling protection of ordinary plugs 

PLUS 

Thermal bonding provides 
a stabilized heat range 

, PLUS 

Exclusive nickel alloy electrode 
maintains rapid heat conductivity 



We almost called it 
Copper Plus Plus Plus Plus. 



With very good reason. We 
added more than copper to our 
spark plug. We added the phis, in 
fact, we added several. 

These design improvements, in 
conjunction with copper, allowed 
us to lengthen the spark plug's 
insulator nose. Which resulted in 
vastly improved fouling protection. 

The combined effect of all our 



improvements produced a spark 
plug that delivers surer starts 
and superior performance in 
stop-and-go driving 
It also producer! another feature 
unique to Copper Plus®- we 're so 
confident that Copper Plus will 
make your engine run hotter, we’ve 
equipped it with a Performance 
Guarantee* 



Copper Plus, A plug by any other 
name just wouldn't be a Champion. 

’Oflur empires- Dtxxrmbirr 31.1934, Aviation ami 
Industrial plug* exrapted. 




NOTHING 
SPARKS 
LIKE A 
CHAMPION 



»M9M Champion Spark Plug Company 
Tub-do. OH -, 1(561 



COPPER 



Wm- 



■IP THE PLUS IS PREMI1 JM PERFORMANCE. 








Announcing 



THE NATIONAL HISTORICAL SOCIETY 



CIVIL WAR CHESS SET 

^ — 

Richly detailed portrait sculptures of great American heroes 
— in solid pewter, solid brass and fine enamels, 

A heirloom chess set to be enjoyed for generations. 

Created by the world-famous craftsmen of The Franklin Mint. 



THE NATIONAL HISTORICAL SOCIETY is 
dedicated to bringing the excitement and 
power of American history — as well as its 
significance— to people in every part of 
the land. 

It is in keeping with this purpose that 
the Society is about to issue its own Civil 
War Chess Set, A dramatic tribute to the 
heroes of both North and South— and a 
work all the more intriguing because the 
playing pieces include richly detailed 
three-dimensional portrait sculptures of 
the great Generals of Union and Confed- 
eracy, captured for the ages in solid pew- 
ter, solid brass and fine enamels. 



This extraordinary new chess set will be 
crafted to the highest standards of quality 
and historical authenticity. The National 
Historical Society has appointed The 
Franklin Mint to create the sculptures, 
each of which will be a new and original 
design. Some Figures will be shown stand- 
ing, some seated, some kneeling, some 
mounted on horseback. And each figure 
will be painstakingly crafted of solid pew- 
ter, hand-finished, then set atop a solid 
brass pedestal base embellished with a cir- 
cular band of richly co lored ename t —blue 
for the soldiers of the North h grey for 
those of the South. 




Every sculpture,, moreover, will be so 
rich with authentic detail that only the 
artists and master craftsmen of The Frank- 
lin Mint steeped as they are in the tradi- 
tion of precision coinage B could have 
achieved it. Indeed, every nuance of facial 
expression, uniform and weaponry — right 
down to the buttons, braiding, sabers and 
carbines— will be depicted with metier 
lous accuracy. 

Thus, The National Historical Society 
Civil War Chess Set is also a magnificent 
collection. A triumphant achievement of 
portrait sculpture — and the ultimate In 
microndetailed miniaturization. 



ALL nGUftfcS S MOWS ACTUAL SUE. 




Gznanl in Chief 
Robert E. Lee 

KING 



Available only by direct subscription. Issue Price: 517.50 per sculptured chess piece. 
Limit: One complete set per subscriber. Please enter your subscription by July 31 p 1984 > 








Th^ handsome pewter- finished ch^shoii'd ind fill'd presentation will be pF-wkfe-d i- part -f -Mi ?£■; . 



C i Pi* FW 



A clrainalic showpiece 
fur you r home nr office 

The chessmen LhemSetws are scaled so 
that each one will] suit the function as- 
signed to it in the game of chess. And the 
handsomely crafted, pewter-finished play* 
ing board has been sized with ic-qual care. 
Specially fitted, to also serve as the cover 
for the case which will house a|] 32 playing 
pieces, the hoard completes a presentation 
so attractive that the chess set will be 
played and displayed with pride and sat in- 
fection, A Certificate of Authenticity., and 
specially written reference materials, will 
also be provided. 

Exhibited on a table or cabinet in your 
living room, family room, den or office, 
this is a possession certain to evoke both 
admiration and respect from alt who see it. 
A unique tribute to unique Americans. A 
work of heirloom quality, that will bring 
you endless pleasure through the years. 
And a chess set eminently worthy of being 
passed on from generation to generation. 

The subscription rolls are now open. 
The work may be obtained only by direct 
subscription, with a limit of one complete 
set per subscriber. 



The chessmen will he issued to you at 
the attractive price of SI 7.50 each, with 
the specially designed playing board and 
protective case provided at no additional 
charge. As a subscriber, you will receive 
two sculptured pieces every other month. 
You will, however, he billed for only 
chessman at a time— a total of just SI 7. Sit 
per month. In addition, you will have the 
option to complete your set earlier, if you 
wish but you will be under no obligation 
to do so. 

Mere, then, is a work that will bring 
lasting pleasure to chess enthusiasts, his- 
tory huffs, collectors of military minia- 
tures — to anyone who appreciates our 

nation's heritage. Indeed, it is an unmis- 
takably American chess set h that will make 
a dramatic addition to any room. And an 
exciting showpiece that will be displayed, 
enjoyed and treasured by each succeed- 
ing generation. 

To acquire The National Historical Soci- 
ety Civil War Chess Set. no advance pay- 
ment is required. But please note that the 
accompanying Subscription Application is 
dated and should be returned postmarked 
by July 31, 1984. 



’ SL: itsc Hi m KI H .w I 1CATION ■ — 

Th* NalkmaJ Historical Satiety 

CIVIL WAR CHESS SET 

Pi * tv mail h]/ Juljf 31, 1384. 

The KaSional Historical Satiety 

e/o The Franklin Mint 

Fruftkbn Center, Penn^-k^mi 19031 

Pleisc entuf mv jub^ciplion for The National 
HklonraJ Shirty Civil War-Chrw Set, consist 
mg ot 32 ch£iimen. 

t nted ^jiil m mmty nn*. 3 wilL rente 
new pUymfil p'.ir ■.*•.-• ivtf\ '.itPhfr monlh, 
hut hvIIS he h-iic! hr ]ua piece at a lime— 
$l?.50* per month— beginn-ng wh^n my 
first shipment is raid >■ to hi sent. [ vnJl rata 
Ihc fitted prfHntdtmn ms? ini pwter- 
'mtataiS cfics* board at no iktiiianal charge. 

"■ffllii i.'iM ! h .xj.Vi f iLf antf $-$Q 

iwt eh*™™ frr jAofHiw hm&iim 
Signature,., . ! 

*1 + iFFI^i.T^JP.1 .»[ +%p.p.-r TJ ipjMF'.-j.It 

Mr,/Mr?./Miw 

FHIPil 

4ddreW..„ 

City 

State, Zip 

Limit; One Ctmjflete S ei per subscriber, \ 

222 I 

„ - J 



MORT SCHULTZ 



CAR 

CLINIC 




When stick is shiftless 



My problem is shifting rhr 1 manual 
transmission of rt l$8'd Rlymaulh heir 
ant fS.S-liwr entfhwf into hi vvhse. The 
condition is uporadk izccuning primal 
fly nhr-j] the -e-nt ft OP mils af last idle. 
Tins morning. For exam pin I i'n *d m 
waif and wait with the dutch prxiat m 
the floor for years to stop spinning. 1 
finally turned off the engine, shifted 
into itrvuea find restartf>d the engine 
so I could jrnm j bttek 

i'ho dealer has made adjustments, 
hut his, not corrected the problem. Now 
hr warns to drop I he iransnxtc Before I 



Sidewidin* critter 

Some of us diesel owners here in the 
South are being hampered by a sub- 
stance in our car and pickup truck fuel 
tanks that ts dogging fuel systems. 
Twice this year I've had to dram my 
hief lank . 

f took a simple of fuel containing 
ribbons of the stuff, resembling tar. [a 
the agricultural department for testing 
and w&s told it was algae It occurs, 
they said, if fuel stays in a fuel tank loo 
long. We would appreciate your sup 
gesnons for soiling this problem. — ben 
Eason Raleigh N C 

The condition is often called “slime/ 1 
"diesel goo.'' and lb thn cri tiers." It's a 
; mitr organism fhai coria) buildup that 
forms a grimnous substance that clog* 
j The fuel filter. The Londiiion prevails in 
a warm, humki ctimate. 

It is not algae, although it's often 
referred to as such Akjao breeds in the 
presence of litjhl There's no light in a 
fuel tank. Bacteria, an the other band, 
thrive in darkness and it's patch black in 
a fuel tank, 

There’s a Isn a lot of confusion con- 
cerning where the bacteria comes 
from You were told that they develop if 
fuel stays in iho fun I tank too long 
Thai's mu so, The hacteria actually are 
introduced into vehicles from ihe stor- 
age tanks at fuel filling stations. Qnco 
the bacteria yet into your tank, they 
multiply. 

How can you gel rid of them? You 
don't have to drain your tank. Install a 
new fuel filler. Then, buy a biocide 
additive 1 , such as Biobar made by U.S. 
Borax Co. It’s available ru a difscl or 



let him. f want to know jY them are any 
service bulletins about this -dim fit 7 
Morris. Rochester, N Y. 

There aren't. Jim so Ini him pull cIjl- 
1 ra n sa >; I n 1 o re pi aw ? t he t:l u t ch <J isc 1 1 e 
profjti 1 1 ly wot 1' 1 1 h t ve to d I su ^sembk- 1 l ho 
iransasli 1 if that's his intern ion but he 
h as re drop 1 he assembly to reach tho 
clutch. 

The trouble is probably bring caused 
by .3 disc that bus been contain mated 
with grease or oil. Or. perhaps disc 
facings are worn to within less than 
Gib- in ot the rivet hoaris. 



home beating fuui dealer or marina 

Follow insirm. lions lhai come wtih 
the product If ihereamno snsti iir iJonv 
pour two ounces into the fuel tank and 
nil the tank. Do this for three tankfute 
and then every other lankfri until the 
slime is gone. You can lull when I his 
day occurs by carefully Inserting a 
lean length ol wood dowel inlothe fuel 
tank through the- filler pipe until il 
meets il ■ s isi a nrr\ Pull it nul. II the stick 
is free ot slitnr: you have achieved 
success. 

Some hnai ddvico: Don't buy a bio 
siai which k n riiffcmnl typo ol I util 
addin ve, This will retard bacteria 
growth, bui it won't kill the microorgan- 
isms which will continue to multiply 
after the biostai treatment has bijfjn 
completed. 



Service bulletins 

Hero's an answer 10 a question a lot o! 
readers have askf:d: Chrysler’s policy 
regarding public: distribution of service 
bulletins is di tie rent from G M's (see Car 
Clinic, page 28. May ’84) land FoMuCo's 
{scti Car Clime, puge 20. Juno ’84). 
Chrysler publishes service bulletins in 
book form for a particular moctei year 
one year after the ffoal bulletin for Thai 
year has been issued. You can current- 
ly Order service bulletins for 1982 and 
earlier models. 

The charge is $7,25 per book In the 
United States, send requests to Chrys- 
ler Corp., 200Z6 Progress Drive, 
Strongsville, Ohio 44136, Attention: 
Service Piulfolins. tn Canada, con lad 
C.h rysler ( la nada Ltd 36 Uvc-rlea H I vd . , 
Toronto, Ont. M4HIH7. Attention: Ser- 
vice' Bulletins. 

Wright turns 

I i^rJ Ve a 1977 Dodge IOO Tradesman 
Van- The 3IS-cv.-in. engine dies when 
you make normal right turns — just as if 
you turned off the key The engine 
starts right up. hui the staffs enough to 
scare you to death if there's traffic. Iff 
ease around the comer if goes okay. . 
but I gel plenty of angry horns, telling 
me to gel my hull moving. There's no 
stalling on left turns or straightaways, 
WhaTs wrung ?- — Edward Wright. Mid- 
dletown. Conn 

Body fluxing on normally made right 

til 1 ~w tn m hi pane 



CARBURETOR PREHEATER DUCT 



FRESH AIR INLET DUCT 





Chech ducts 



Add carburetor preheater and fresh air 
inletf ducts so your list of things to check 
when you're- under The hood If a dud 
teani, or is removed acid nol securely 
reattached, tfrer air supply 10 ih*> carburetor 
will be interrupted. The results can be loss 
of power., hard starting, rough running and 
an increase in emissions. Yon ran put tape 
over a hole, b ul ndl if Lf s irt a fold. The best 
bei Is 10 replace die -duct.. 



ia 
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Designed to do everything 
a modern car should. 

It just looks better doing it. 




Technology never 
looked so good. 

Tem|Xi, .the car that 
combines form and function. 

IbmpQN aen idynamic 
shape manages the (low of 
air over and around it to 
reduce overall lift and 
imprn nv .sudii lily and direc- 
tional control 

Tempo technology 
includes ieaiures like frunt- 
w lied drive tor all-weaiher 
ErjLlion, lour wlitd mdefien- 
dent suspension lor a smooth 
ride. and a 1 ligh srt Gout- 
h use ion engine for i|uick 
power response 



Tempos new tach. 




Von can 
now gel a 
new lach- 
onieter and 

new ]niv- 

back bucket 



sporl seats its part of [he 
« i-pi tonal Sport s Appearance 
Group This package adds a 
sporty new flair for those 
who like iheir Temp t a bit 
more upbear. 



New diesel option. 



lord Temp i now Eos :i new 
optional diesel engine. 



Ford Tempo 



It is a I rue diesel engine, m *1 
merely a, mi edified gas engine. 
This newdiesd has addibonal 
st >un.d insulatk >n. Gold 
weather var tingpr<blems 
iisualK associated with most 
diesels are eliminated. .And, l A 
course, it has si m >ng diesel 
mileage: 

B 56 j£ 



Frorn-whtel drive. 



fersi|Xi's front wheel drive 
configuration is practical lor 



a 1 1 driving cc m idiE it ins. It gives 
vc sli good t nictii >n m rain, 

.srT-i iw and mud 



Reduced 
insurance rates. 

Tile AllsiLLte Insurance 
CoilijTany dim reduced rates 
on coJhsJi hi and cc wnprvhen- 
sive ci ivvrage.s to Tempo 
owners, because iiTUmpos 
lOtvitrucHon with fearures 
like S mph impan bumpers 
deduced rales are realistic tes- 
timony to Tempos strucluraE 
mlegriiv. 





Avaibhtt ill and - fiUPtleh 



Best-built 
American cars. 

When we say ''Quality i s 
fi >b I! we are talking jIxxjI 
me >re l h .11 1 a a mini il j net 11 We 
ate talking aJxiul results A 
I’ecent survey concluded Ford 
makes i he I ‘jest -hu Hi American 
cuts The survey measured 
1 iwner-reponed problems 
during 1 lie first three months 
1 if ownership 1 if W 3 cars 
designed and built in tin* t s, 
and the enmmitmem con- 
tinues in 19 Hh. 

Lifetime Service 
Guarantee, 



As pin of Ford Motor 
Con^iLiivk commicntuii to 
your local vitislaciiocv partici- 
pating Ft itxl Dealers stand 
lx:himl their work in writing 
with a free Lifetime Service 
Gua ranlce No ot tie* r veh Lc le 
company's dealers, foreign or 
domestic, offer this kind ol 
security. NofoxJy 

See y< air pari kaput ing !■( >rd 
Duller U jr (details 

‘hit '."ir,|l.lai> rn Vnu iliik .i^L 1 1 i.i'i ■ TiLh. - 

LtpvinliN^ 1 «n tFnamv .uxl 

wv'jHh.T ;vi i.t;ii 

| ■ - . : J ■■. hh - 1 ■. Ih liruiT \.A . i>. . i> I . i i ■ I >. 

Vrifll VC 

Have you driven a Ford.., 
Lately? 







CAR CLINIC' 

■ ■ r iTii'i jrjn ti'ii frtvn j hi ?■ ■ US' l 

lu ms is probably ^.susiriLf a bulkhead or 
body connector to ptt3l apart, turning off 
ignition current. When the vn-hiclo 
rights nsotl Thu efetinoil connor sion is 
— Then's whs you don't have 
trouble restamm]. So check all connec- 
tors lor loose pins 

You'Ll have tn suspect overy connoi 
lor and probably will betv r c to make 
unnecessary repairs. There's no way to 
troubleshoot ihts Lonriinon. 

.Suirietmi ' may tHI you the problem if 

■ being i.*itiscHi by a bad carburetor float. 

I doubt it. First of all. the? brass float in 
the BBD i.arburelOf in your van is 
reliable Second if a heavy float were 

| causing ihc engine to flood on lurns 
; the eng me woo Id n ' l he i : nsy t o \ < -s t a n . 

I And third when it rlarJ restart you d 
| probably gat a billow of black exhaust 
smoke. 

It's a holdup 

Tftemiak Utiofmy 1982 Uuk-k ivS&hrf’ 
worVi stay up unless i hold if. The 
defiler repkiu xl the lifters soon after 1 
bought: rhr cat IS then? anything 1 cvjo 
do aixHfl this?- — Frant ic J. Gorlxmrui. 

■ Merman. Qklu. 



Happy torquey torque 

Etead what Dual Denison of New Castle, 
End., has to say about the importance of 
correct torque: 

1 980 Phoenix had a vLbtation Crons 
day on#. Wc went through three? new 
Wheels. six new tires and 16 wheel bah 



The lifters he used weren't strong 
enough to support the Ini Ren 'fitly a 
new deck- 1 id support (pan Mu. 

20477733) was issued lor 1980-83 GM 
B and C-bndy i ars. h will do ihv job. so 
have a sci instill I r-d 

People's court 

J urn tvrfjiiig tn you ( m, my n>urr oi hi\t 
wnon with ri 1982 Hutch Regal Ltd. 



ances before I gave up. One evening 
someone an public television explained 
how to balance dres The mm said wheels, 
particularly on from-whMJ-drivo cans, are 
nenfsttlve and must he torqued to fartory 
spts.s. So J Juid lluiTn hatanct^S once again 
and tor-quod to 100-ft-lbs Guess what? I 
had a svnooth-mnnfng car for the first time 
in 30,000 miles." 

Terrific? 



3.8 -lit nt Vfr engirt* \ which was pur 
r hast'd m-Hr in October 1981. From r hr 
$M'oinnin(i. it \ hesitated and sagged 
prior to atteleratisjg from a slop or 
when shifting out of first gear, ft also 
runs txHigfi m idle and ot rationality dies 
in traffic. 

This all happens primarily when the 
engine is* pan tally warm To dale, the 
dmh'f has replaced the computer, re 
hltift the i nrhum t v and adjusli 'd m ar- 




A standard suspension is basically made lo carry passengers. 
Frequent trailer towing can reduce the Life of your springs 
and shocks. Hitch Wbrtd installs air lifts dr air shocks, such as 
Monroe a nd H e! I wig . that give you r tow veh i-cle added 
frame support, and reduce suspension and lire wear 
NOW SAVE UP TO SI 5 
This ad is good tor 15 off the price of a hitch, a 
transmission codec and a suspension system 
(115 maximum discount, offer expires 12/31/84). 

It s all ai your nearest Hitch World Look in the While 
Pages under U-Haul Centers.Writelora FREE 
HITCH GUIDE: HITCH WORLD. Dep! PM. 

RO, Box 21503. Phoenix, AZ 35300 



r HITCH 
lWORLD, 



at your U44AU L Center 



lowing -cau sed heal 



* to save gas So when you 
low, you want adder! protection. 

Here are a tew lips to follow 

1- THE RIGHT HITCH. 

Hitches differ The wrong one can cause body damage, or 
tear oul. Hitch World prow ides the hitch to fit your towing 
needs, using top brands like Draw-file and Reese Each 
hitch has a nation wide warranty good as long as you 
own your low vehicle. 

2. A TRANSMISSION COOLER, 

. Towing with a down sized car causes 
| heat build-up in the transmission. That 
can burn the transmission's lEuid and 
shorten its Life. Hilch World selects and 
installs a transmission cooler, like Hayden, Ehat extends 
I he transmission's life by releasing the 




For 

diesels 

only- 

The stress of a diesel engine can take the heart out of a 
motor oil. Bui Kendall Super DSL is engineered with 
tough friction fighters and rugged anti-thickening agents. 
It stands up to higher diesel compression Hotter diesel 
temperatures. Helps starting on cold winter mornings. 
Next time you change oil in your diesel van. pickup or 
car, change to Kendall Super DSL, 

Kendall. 

KfNDAiL REflNIfltG CO- 

ftt V" W*-; 

P* l-BTOJ 






Free from Kendall: A pamphlet with tips G* mainwnance Write Randall Refining Co., Bradford, PA f$?Q 1. Attn. Adverting Dept. 



ty everything on the car (f'm enclosing 
a list A Nothing helps Can you toll me 
what should he done before l have an 
accident? — Dr Floyd R Holmgrainjr 
Bowie, \fd 

Tell your deafer thai the "needle" in 
this hay siack will be found by looking at 
service bulletin 32-T-6. He'l] have to 
install a different EGR valve (pan No 
17073431 I and PROM (No. 1225704 1 
3n addition, he should test certain £ys- 
Lf)ms and pans to soe thnt they're 
working. 5omn parts he already has 
tested: however, here's a compLete list 
anyway: 

■ TOR system 

■ I J A11K NKUTHAl. lockup light SWIICh. 

■ Thermae air cleaner. 

■ High-energy ignition system. 

■ Evaporative omission control sys 
tom. 

■ Ease Lim i ng and electronic spark tim- 
ing, 

■ Early fuel evaporation system 

■ Sparkplugs and cables 

Resurrecting a hot subject 

In the March 1984 Car Clinic (page 401 
George Walters complained about tack 
of heat in his 1981 Fst.on Your advice 
about using the tight thermostat and 
installing ji correctly was on the mon- 



ey, however, I would like to add my two 
cents' worth. 

My 1981 Lynx had the seme prob- 
lem. The cause was found to be a bhwh 
head gasket, which resulted in coolant 
loss. This is not an unusual condition for 
the* 1981 Escort and Lynx . 

Mr Walters should press in hove the 
head gasket replaced under the war- 
ranty. Until he gets this done, he should 
check coolant level often. The healer 
wot') '[ went efficiently unless the radia- 
tor is full 

/ hope I've been of some help —Jim 
Heeks. Bellmore N. V, 

You'Ve been a lot help. But 1 would 
like to add another cent's worth to this 
problem. 

A low coolant IlwcI for whatever 
reason — not only because of a had head 
gasket — caucus h&ater output to drop 

considerably. Therefore, if you are los- 
ing codiant you should pressure-iesi 
i he cooling system, The trouble may, 
indeed, be a blown head gasket, but it 
could also be something as minor as a 
leaking hose. JW 

DO YOU HAVE A CAR PROBLEM? 

Ajs-t due Afa-n aiwur ir Send you r tmemffai in rhn 
Cm Clink hyjuter WwJwjuie* 234 WmT SV’rft Sr 
iVpw Voi f. JV Y TUCM4 White feller* L.iri ra>r ftp 

rfi'fci-Lvi.Tcd .VHfrtvdu.JiVv pit/bhH ? Hi lAlf *tre *tl tfiEhW&r 
■intifn^r frV'iN Ih' riiwwwf'd jri iJjl 1 I'iiJLurjrt 



SERVICE TIPS 

■ When is a car's fusE lank filled? 
According to FoMoCo, when the auto- 
matic release on the gas pump shuts off 
ihiee times, insert the pump nozzle into 
the car filler pipe as far as it goes and Hit 
ihe tank at the highest pump speed 
possible without hairing fuel spit back.. 
When the nozzle shuts oft, wait five 
seconds. Then, dispense fuel at one- half 
the speed you used initially. When the 
nozzle shuts off again, wail five fnOrO 
seconds and then add fuel. When the 
nozzle shuts off, i he tank is Ml. 

■ If a “clunk 1 comes from the rear 
brakes of your 1SJE4 GM A-, j- r or &-botfy 
car when you step tightly on ibe pedal, it 
may be caused by in and out movement 

of the rear brake shoes. No harm is done, 
but if it's annoying, have both rear drums 
turned on. e brake lathe by about .005-in. 
» Owners of 1SWJ4 Dodge Coll Turbos 
Will find it hard tP change the oil filter 
unless they remove the mud guard at ih» 
lower left-front comer of he engine 
compartmenL It's held by three bolts. 

■ Your 1&84 Honda Accord should not 
stall as it warms up. Nor should it fend 
sparkplugs. If the Car is doing this, tell 
the dealer to install the applicable cold 
Rtarf drivMbLEity kit listed in service bul- 
letin 84 H 312 . By the way, warranty cov- 
erage to correct those problems has been 
extended to five years or 50,000 miles, 
whichever enmes up first. 
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HOW BF GOODRICH 






THE RADI 



-TERRAIN T/A: 



The flodiai AU^hnain T/R is built 

strong and rugged to inaximize truck 

dependability— off The rood or around j 

town. Its tread pattern deltv&rs / 

i ernutkahSe wet and dry traction on 

all kinds of terrain and a quiet ridm 

em-t foe-road, } ^ 



BF GOODRICH 









The BFGoodnch fltrdiai All-Terrain T/A 
J5 available in sizes /or direct application 
on most original equipment wheels. 

A. Three carcass plies help resist 
sidewall bruising fo optimize truck 
dependability 

fl. Folded belt system provides 
excellent handling plus strength. 

C TVead pitch sequencing offers 
gujet ride. 

D. Dual compound tread imparts 
outstanding mileage. 






WE MAKE TRUCKS PERFORM 



The Radial All-Strain T/A™ was 
designed specifically wifh your 
trucks performance in mind. The 
fladial AUTktrain T/A was recently 
evaluated on a specially modified 
truck. The result: impressive 
performance. When equipped with 
thedurohlefladfolAlTferratn T/A, the 
tes t vehicle provided remarkable 
traction. £Ven while completing a 
135-yaid hill climb over deeply rutted 
terrain with up fo a 45* slope. 




STEVE TOTH 



APPLIANCE 

CLINIC 

Dishwasher sluggish on drain 



Our I I -year-old General Elearic built- 
in dishwasher Model GGSIM'Jl-03 
Serial RH842373II in is seen lot of 
reliable scrvict\ However tn the Iasi six 
to nigh r months, it takas longer and 
longer to activate dir initial drum rydr. 
Fham dir start is now takes 15 so 20 
second* tor she dram pump to roach full 
mome/ifum, / fear that this will worsen 
and eventually the washer will nos 
opt 'rase at all, Gnu 1 under full power. is 
continues through all cycles just like 
new. Is shore some easy service ar 
pans repair ihai pan tie done? — Ralph 
H Meinel IhiUrsden. Calif 
You could have 1 a weeping water snal 



m she metor/pump assembly. Over the 
years thn waiter seal could have devel- 
oped a leak and slowly weeped water 
through to the motor shaft, which 
caused the shaft to begin rusting. Then 
as the shaft grew sn size because of the 
rust The buildup rubbed on Lhe inside 
diameter of the seal faces, which 
caused a drag on the motor 

Once the motor gets up tn speed, the 
nisi is worn away and -iEl seems to be 
well again Eventually, the rust may 
build up to a point where the motor will 
not stan at all 

The motor/pump assembly will have 
to be taken apart to determine if rust is 




causing the problem. Depending on the 
degree of rust present, you may be able 
to rebuild the assembly by cleaning the 
motor shaft and replacing the seals; or 
you may have to replace the entire 
motor/pump assembly. 

I suggest you get a copy o\ GE's step- 
by-step repair manual for dishwashers 
Read pages 52 through 54. Then deter- 
mine whether or not you want to tackle 
the job or have a pro do the work. Get 
the manual, part No. WXtDX58. at any 
GE parts service center or call the GE 
answer center at 1-600-636-2000 to 
have it sent to you. The price is £6.95 
plus tax and postage 



Replacing clock motor 

■ r own a Frig ida ire range l?DE 
Cook Master Unit, f m having trouble 
with the dock and need a replacement 
motor Frigideire ports outlets dent 
have she dock motors . Clerks there say 
Hi need to buy the entire Cook Master 
Unis, Do you know where 1 tnighi locate 
l his small, but very hard to find, part? 
Any help would b*? appreciated — Rog- 
er 1. Wills. Milwaukee. Ore 

You're in Hjck! There is a company in 
Ohio that can help you with your prob- 
lem It will repair any international 
register range timer and it still has parts 
in stock for timers that qo as far back as 
1947. 

To pet the clock motor send a letter 
requesting dock motor Model Wo. 
WG 180-1 to International Service Con 
ter, 425 Xenia Avo,. Dayton. Ohio 
45410 The cost Is approximately 
Si 3. 60 plus postage and handling. Tf 
the motor doesn't solve the problem, 
the company suggests that you send 
the whole timer It will rebuild (be 
device for £30 less the price of the 
timer mmor 



Vacuum belts breaking 

For the pasf year our aid itaaver up- 
right vacuum cleaner Model 1080, has 
heed breaking bolts at Ore rate of one 
every' two or three hours. New hear- 
ings. brushes and oven rollers have 
been installed and various belts, includ- 
ing those made by Hoover, have been 
used. All attempts to deal with the 
problem have failed, Furthermore see 



vfcemen, Including those at the Hoover 
sendee censer, tell me that she machine 
is in very good condition and that they 
cm*t find anything wtvng with it. Gan 
you help me solve this problem ? — 
Thtxidorr J Storm. Berlin, NJ. 

I contacted the Hoover Co., which 
suggested thal your problem could be 
remedied by changing the brushes as 
well as the drive bell The original 
brushes were made of a hard- bristle 
nylon, whereas lhr replncemeni 
brushes are made of horsehair and arc 
a little more flexible. The replacement 
pan number for the brushes is 164- 
178. Tim replacement drive bell is a 
little thinner than the original pan and 
bus a diHerenl pari number — 447S0. 

These parts are readily available at 
any I longer Service Comer. Or write to 




Changing brushes and drive belt may be 
I be cure For Constantly breaking belts on 
certain Hoover vacuums, The new belt Is 
thinner: the new brushes more flexible. 



the Hoover Co.. North Canton. Ohio 
44720. Attention Customer Service 
Another suggestion Hoover had is to be 
sure that the front of the cleaner is 
adjusted high enough for the type of 
carpel you're cleaning. 

Chambers stove parts 

/ have a 'JQ-ye&r-oSd Chambers range. 
Model 90C-67C. Serial 1-29743 IBs a 
beautiful sieve hut is reaching die stage 
where repairs or replacements are 
needed. / can't seem to locate a source 
of supply or the original manufacturer 
Can you help me? — E J. McCoy. Enid. 
Okla. 

Chambers still is a popular stove 
manufacturer, but it docs not make 
free-standing stoves anymore, only 
built-ins Your Model 90C was made 
back in the 1950s Most replacement 
pans are no longer available from 
Chambers, but there is a company in 
Texes that has a large stock of both new 
and used parrs for your range. Tt can 
even supply you with a reprint of the 
original service manual for your Cham- 
bers range 

For more information, write to 
Macys Texas Stove Works. 5515 AT 
meda Rti Houston Tex 77004. You 
will receive a parts list along with prices 
of those hard-lo-gei parts w 



ft i "11 firin' j rwuMvp? ttub dnr appltarccp. vour 
i -iirsfnrwr .ifeifitj i^rfi rbemodr'l drtd serial numbm. to | 
•‘V-'J 'fr ! |, N 1 ' f Vjiin, h ij- iy JLr.i Vfrr .htivjiL-^ 2H4 S /ft] 

St .Vl 'Ll VliYfc .V V J rXU s P .S'iHTV £lUl Ir'I-fET^ f.inriE* ^ 
Jm - iwuMmtf mdivKhtifih f'nnWprm d S wwin i^rrrr^ 

IVI.'J lx- ii>tLLWTj 1.7 tilth LtklUmn 
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DRIVE A 




YOUR LAWN. 




It looks like a riding mower 
It cuts like a riding mower But 
this Kubota is something else. 

We call it a Kubota G, You 
might just call it great. Because 
it*s the first lawn and garden 
tractor of such remarkably small 
size to have a diesel engine. 

A Kubota G tractor comes 
with a powerful 2- or 3-cyMnder 
water-cooled diesel engine. The 
engines are built to the same 
exacting standards as our bigger 
tractors. And the advantages of 
a diesel engine vs. gas are many. 

Diesel is thriftier on fuel. 

Maintenance is cheaper, too, 
with no spark plugs, carburetor 
or distributor to wear out. So 
you can just concentrate on main- 
taining your lawn instead of your 
lawn mower. 

Most important, a Kubota 
diesel will last longer. A good 



deal longer than any gas mower. 

Other big tractor features 
include a live front PTO shaft 
drive to the mower, Unlike a 
belt drive, the shaft can^t stretch 
and is unlikely to break.The 
result is a smooth, more even cut. 

You can also attach a front 



£ ■ I9(H KuibOtl Traclur CafponEhin 



blade or snow blower. While an 
optional rear power take-off lets 
you operate a tiller. 

There are four Kubota G 
lawn and garden tractors, from 
10 tol4 horsepower.Two models 
come with an easy-to- drive 
hydrostatic transmission. 

You can see and drive them 
all at your nearby Kubota 
dealer. Just say you want to get 
behind the wheel of a diesel. 

UKUBOin 

Nothing like it on earth: 











THE PM 
WORKBENCH 



Radial-arm miter 

The Radial- Mii^r aUcirhirinriL enables 
you lo tut precis*? 45 :: h>ft and right 
m tiers on. a mdtahann saw without 
moving the saw's arm, Ifs made of 
sturdy aluminum with the guide edges 
machined to a true 90P For producing 
squaro joints. The Radial -M tier has a 
built-in C-clamp for mounting 10 the 
front edge ot the saw table. A wood 
cam is supplied far securing the work- 
piece against i be guide edge to prevent 
creeping and kickback Wx available by 
sending S3 2 postpaid to Topper Manu- 
facturing Co.. I23tl Racine St. Racine. 
Wis 53403. — Rosario Capotosta 



gauge 



Clamp the miter gauge to the 
front edge of the jjw table 
(left). Note that the wood 
cam holds The workpiece se- 
curely against guide edge to 
prevent kickbacks. Cam and 
gauge are shown above. 



Quick- lock damp 

The Petersen Manufacturing Co., mak- 
ers of Vise-Grip hand loots, has intro- 
duced a new tine of quick locking C 
damps that foal u re soil' IcvoEing swivel 
p^ids. The .swivel pads enable yo 
lo clamp together tapered nr un- 
even surfaces The clamps are 
available m hardware stores and 
horns centers in three sizes; 

6 in (Si 0,50). 11 in. 



(Si 6) anti IB in. ($22). with dumping 
capacities of 2 in ... 37-i in. and 7 in 
For details, contact Petersen Manu- 
facturing Co-, inc Box 337, Do Witt. 
Mob. 68341.- tfasaria Capota&la 

locking C -clamp with 
quick -release lever fea- 
ture! swiveling pads for 
angled work | below). 



Update 

Thu dimension oi ihe handle on the 
baibocue sera per shown in the May '84 
issue f.W<>fce A Barbecue drill Scraper, 
page 133) should read l in. dia. X4V* in. 
You can, also use a short section of a 
broom handle: 



If |^ou Vf tame acton a nnvfwdkK i ivriTj mah special 
rdcrrunrjr, tof us know nkcxii if. WrrJ-4- lo JVlf Work- 
224 WUrsZ 57 Ih Si , Nuw 

ir'cirt, m.y. loom 



A popular-priced plane 

Kkll now offers an affordable power 
plane with features usually found on 
professional planes The Model 94 
($55) 3 Vi- in.. 4/10-hp plane features an 
adjustable depth-of-cut knob, rabbet 
cutting capabilities, a double V groove? 
footplate For chamfering and two re- 
vendible high-speed steel cutters. For 
details, contact Ski I 
Corp.. 4801 West 
Emerson Ave., 

Chicago. ILL 
6G64G 
—J.T 



LTie the power plane (above) for planing 
and Jointing lumber to exact dimensions, 
removing old paint and rabbeting. 



Professional levels 



Heavy-duty aluminum, profeiilonahquali- 
ty levels are lightweight and long-Fasdrig. 



Stanley's new lino oF professional levels 
features two bent tjlass vials per station 
for a greater range of determining true 
plumb arid level Removable vial covers 
make it easy lo adjust or replace the 
vial*. Four- .ire a va liable- 24 m 

($30.6911. 3B in. [$35.09), 48 in. 

($51.65) and 72 in. ($77.49). For de 
tails contact William Shanahan, Stan 
Ley, Box I BUD, New Britain, Conn. 
06GSG —J.T. 



Exterior superscrew 

Philslonrt Mail Carp.. 35 Turnpike Si. 
Wrsl Rridgnwater, Mass. 02379. has 
developed a galvanized exterior screw 
with the features of a drywall screw 
including a Phillips 
bugle head, coarse 
threads and a sharp, 
non walking point 
Called the Weal her 
Challenger it's de- 
signed for deck 
building and other 
outdoor uses Avail- 
able in sfces from ] - 
in. No. 6 to 4-in. No. 
10.— IT. 

Unique galvanization 
process on exterior 
jerew pievEnls rough, 
uneven zinc buildup. 



Jh 
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1SS4 NISSAN REGULAR BED: 

Number One in power, with the 
most horsepower end torque of any 
standard engine in ta dass. For just 
$5,999? 

That’s major muscle at a minor 
price! Only Nissan gives you so much 
for so little. Plus: 

• Biggest standard engine 
(2389cc); the only one with t win- 
sparkpivg-fxir-cylinder hemihead. 



■ Bigger standard payload (1,450 
ibs.) than Toyota, Chevy S-1Q or Ford 
Ranger. t 

• Double'walf cargo bed ( hot in 
Tbyotabase mo del), 

* Overdrive 5-speed, standard 
(not in Toyota, Chevy 5-JO or Ford 
Ranger base models). 

« ^across seating; more 
legroom than a Lincoln Continental. 



* Steel-belted radlals, halogen 
quadrabeams and a truckful of extra 
comfort and convenience features at 
no extra charge 

That's Nissan: major toughness 
and value from advanced technology 
Why settle for just transportation 
when you can drive Major Motion? 



















THE 

PM GARAGE 

Probing the balance of power 



Cylinder Power Analyser from Ka I -Equip 
makes quick work of power balance 
checks. Just push a button to short out 
each cylinder and now the rpm dropoff. 

Before plug-wire terminals were re- 
cessed into rubber nipples, grounding 
out the terminals one by one re check 
for a weak cylinder was a standard [esl 
The pro still could do the Lest (even 
short out a V-enginc bank to check fuel 



distribution) because his expensive 
equipment was specially designed for 
the job 

I've found a .smaU tester Ir am Kaf- 
E!quip that does the test — called power 
balance checks — and it's Si 45.76 in 
auto parts stores. It takes just four 
hookups two to the battery one 10 coil 
negative and one to No. 1 plug wire. 

Run [he engine at about 900 rpm and 
press a button for the cylinder you want 
lo ground out Read the tester tach and 
note the rpm drop tor each cylinder, 
which should hr- consistent from cylin- 
der to cylinder. Or press throe or four 
buttons to ground out a V 6 or V 8 bank 
(maximum of 15 seconds to prevent 
catalytic convenor damage). 

Thu tester also has an ohm meter and 
voltmeter for general automotive tests. 
Though not wide enough scale for pro 
dsion work, the additional motors got 
you extra mileage from the tester 
From Kal Fquip Company, Box 188 
Otsego, Mich. 4907S. — fere Warr&n 



Bin waiting for this? 



The unchrome alternative 

Yards or Sparkling chrome are no long 
er i he auto sly lists cure-nil tor dull 



The latest look of bFacked-oui chrome ran 
be ^dded to any car at home with Black 
Itch adhesive -back td vlnyf Film. 

designs. Today's fashion is the Europe 
an look of blacked -out ?,nm. and I'd say 
it's a welcome change. D.l 3 Designs' 
Black Tech adhesive barked vinyl fiEm 
kits let you apply that up to-the minute 
touch yourself. 

'["he $=29.95 kit contains a sufficient 
supply of black matte finish film to 
cover the bnghtwork of most cars or 
small truck:*. You can order it directly 
by mail by contacting D,P. Designs. 306 
Linda Vista. Ai\n Arbor. Mich. 48103. 

— W,H 



A four -shel f tier age bln from Crafco screws 
In behind the seat of your pickup to JtOW 
IqqIs or hardware neatly. The shelves are 
carpeted to quiet rattles. 

1 lad your fill of scrowd rivers rolling out 
from under the seat of your pickup 
truck every time you hit the brakes? I 
certainly have. Crafeos compact 
TOOL-BIN can bring an end to all of 
those hassles. The four-shelf storage 
unit snuggles into your truck s cab 
behind the seat and gives you plenty 06 
room to organize your loots, sports 
equipment or camping gear. 

Tapered to fit the scat back contour 
this storage box is available in three 
sizes: 54 in. long for full-size trucks. 45 
m. for mid -size trucks and a pair of 15- 
m racks which Fie behind the bucket 
seals in vans jeeps and minitrucks 
Constructed of 26-gauge rustproof 
steel, the TOOL BIN also puts your gear 
out of sight to discourage theft. Retail 
price is $79.95 for any of the three 
sizes. 

You can find the TOOL- BIN in parts 
and automotive equipment stores or 
order it directly from Crafco Manufac- 
turing hit 3639 East Superior. Phoe- 
nix. Ariz. 85040. Or call them at 800- 
528-4548— JVM 



A chip in time . . . 

will surely start a rust spot in your cur s 
rocker panel Flying stones won't take n 
nick out of the finish though, if you 
cover it with Stone Chip Protection 
Film. A thick, adhesive- backed materi- 
al!, it is nearly invisible after application, 
or you can paint over it. 

Stone Chip Ifrotection Film installs 
quickly after removing the film's brick- 
ing hner and spraying it with a waterf- 
rg bbing alcohol solution. 

The SCR 90 kit of film (8 in wide x 
90 in. long), applicator and instructions 
sells for $19.95. It's available frum 
Argent Fabricating Inc.. 26202 WesE 
Seven Mile Rd.. Bedford Mich. 48240. 

— NiVf. 



Protective Stone Chip film absorbs the 
hard knocks of road debris, protect* your 
car's flanks from chipping. 
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fights motor oil 

breakdown. 



temperature performance 
properties. To put extra 
lubricants and antiwear agents 
to work. ..just where they're 
needed. STP contains a special 
chemical additive, ZDDR that 
helps reduce engine wear, oil 
oxidation , bearing corrosion 
and engine sludge. Whenever 
you change or add oil, get STP 
Oil Treatment and fight motor 



oil breakdown. 



Parts of your car's engine 
can reach 450 degrees 
Fahrenheit after only 10 miles 
of driving. This kind of intense 
engine heat weakens your oil's 
vital protective properties. 
That's motor oil breakdown. 
STP Oil Treatment fights motor 
oil breakdown. Here's how: 
STP scientists specially 
formulated STP Oil Treatment 
to strengthen your oil's high 









OIL 

TREJJTMINT 



^ ^Depend on STP proven performance.^^' 



C-fiW STP Corporation, a/j £SMA#K Cvmpan k ; Ft* ton, Florida 33431 






Introdudng Hie Wagner Power Twin 
airless sprayer /roller. 



Imagine painting an en- 
tire wall and never once coat- 
ing your roller in a paint tray. 

Or tackling some intri- 
cate staining chore like shake 
shingles without the endless 
tedium of dabbing and pok- 
ing with a brush. 

Think about how nice it 
would be to never again 
have to pour paint from a can 
to a tray 

Now you're beginning to 
see the beauty of a versatile, 
new tool that stands to revo- 
lutionize painting around 
the house. 

The Signer’ Power 
Twin* ai rless spray /rol 1 et 

A Choice of Rollin g 
or Spra ying. 

Created especially for 
home owners, the Wagner 
Power Twin is the first and 
only product of its kind. 

It gives you the flexibility 
of an interchangeable spray 
gun and roller, both on a 
twenty-five foot hose. 

T ne roller looks like the 
usual kind, but that’s where 
the similarity ends. With this 
roller, a squeeze of the trigger 
pumps paint from the can, 
straight to the inside of the 
roller cover Specially de- 
signed perforations distribute 
the paint evenly to the out- 
side. So you can paint wall 
after wall nonstop, in 
smooth, even strokes. But 



that's only half the story. 

For covering large areas of 
hard-to ■ pai nt surfaces, you 
can attach the spray gun. 

You'll be amazed bow 
fast you can paint skiing, shut 
ters, decks, furniture, and 
more— all with a smooth, even 
finish and no brush marks. 

The spray gun comes 
with a tough, tungsten car- 
bide tip that lets you adjust 
the fan width of the spray for 
added precision. 

And because its pow 
ered by a piston pump, there's 
no bulky air compressor. 

Applies Vi rtuall y 
AllKinds of Paint . 

The Wagner Power [win 
will spray oil-based paints 
and even heavy latex paints. 

You can also apply stai ns, 
varnishes and lacquers. Or 
almost any other liquid, in- 
cluding sprayable pesticides. 

Helpful Acc essories . 

A variety of accessories 
can help make painting with 
a Wagner Power Roller' 



and efficient. 

For painting the ceiling or 
for reaching the top of a wall, 
you can avoid using a ladder 
by adding an eighteen inch 
extension to the roller. 

An optional spatter shield 
wilt make the job all but 
speckle free. 

Power Twin roller cov 
available in four 
different naps to give you every, 
thing from a very fine finish on 
plaster drywall and woodwork 
—to a more heavily textured 
finish on stucco, rough piaster 
and cinder blocks. 



Ur fx tinted nfus qcchidfng win r/? - F8* 

tO .'/Krtuft'c. with itk L Wtentv Awr; 'ftim h rt*& 
us 6 hcxif5. rttfnufra witfi a brush 



24 mins. 

Wf* itiBiWcd this pcxii b ftoOi Hand t *.***[ 

fifept m 24 nirtoffs h rhr Kim It 

■>! mtnufe> iarv 432 dunk* ■ with O cofutyi- 
bforirtf rnfer 




painting. 



next painting project, whether 
it's the new baby room or the 
oid shed oui back, consider 
the incredible Wagner Power 
I win. 

It's the kind of blue chip 
investment that'll pay for it- . 
self over and over again in ^ 
time savings, ease and pro- 
fessional - looki ng results. 



Wt- pcpfired tfiw cvdudDrw Eiui? in pcx 

30 FWMttt WHEift ct Juj'a fl KXjL U<- 57 
triihiii's l and Si tfunks into the paint nay} with a 
aHmntianaS w8a 



WapM'r >pr'#iy TeCh Lrirp Pilfer 1Vin“ n ii,|ili r:i,nk 
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2 mins 

tin' A?vm Own, ti u,v pcmJ i 
only 7 minutes to paint WItih a 
rrur utUr*. 



WAGNER Brochures 

Dept. 43 J 

PO Box 9925 

Maple Flam, MN 

55393 ^ 4 ^ ill 

Please send your - - . jj 

How to . . " brochures^^-N.^^/ 
to help me learn moie about painting 
with a Wagner 1 Power Twiir* and 
Wagner* Power Painter’ an less 
paint sprayers, 

Name 



For working outside. 12 
and 24 inch spray tip exten- 
sions will let you paint over- 
hangs without having to 
climb on scaffolding or up 
a ladder 

There’s also a 25 foot 
hose extension that increases 
me total length to 50 fee t^gj 
do you can easily reach M 

i he [{ ip of evi • ! l a le i gt. 
two stoiv house. V |jj 
The Ri g ht Tool 
for Faint ing;" 

Inside qi Oui side 
\\ ::eu mh: o?n 
suiei VOUI 'j I 



Address 



WAGRER 

The Righi Too! for Pointing 




} 




Mini-cabin in a kit 

Real Log Hornet; offers easy-U>bui1d procut tog 
outbuildings in kit form Shown boro Is the loan 
to model, which is available in four si 70 s Lf)x 10 
ft. ($2,400}. 10X12 Ft. ($2,504% 10*14 ft. 
($2,700) and I0xi6 Ft. ($2,800). 

The loon to provides an ai tractive alternative 
tor storing garden loots, lawn equipment and 
outdoor furniture ll con also be used as an 
animal shelter. 

The kits include precul logs, 10- in. spikm, 
locksplines. PVC loam, rafters and Three sots at 
blue prints. Included in the price are four hours of 
technical assistance From a Heal Log Homes 
representative. For details, contact Real 1 xkj 
H omes, National Information Center, Has 202. 
Marti and Vl OSfMB. 



HOME & SHOP 






Stanley has intro- 
duoed a digital key 
]i\^ entry system 
I $48. 401 I * if q.iniqr 
doors that have 
autornatir openers. 

You ran open the 
door by pushing □ 
four-digU rode. Hr; 
peat the code to 
close The door To stop a moving door. 

rho last digit of tho code a second 
Time. The system works with all Stan- 
ley EJ- Install openers and many other 
makes Contact Stanley Automatic 
Openers. Marketing Dept,. 5740 East 



Nevada Detroit, Mich 48234. 



Thinkina sprinkler 




The Time A-Matin MtMio] 13b oscrtlal 
ing sprinkler ($29.99) has a 48 position 
timer ih.n shuts off Lhe sprinkler auto- 
matically after delivering up to 1,600 
gallons of water. A spray area control- 
dial covers over 3,600 sq. ft. (52X70 
ft.). Contact Melnor Industries Inc. 1 
Carol PL, Moonadiie. NJ. 07074 




Extra-long cord reel 

Black & Decker s outdoor cord reds 
provtde an easy way for you to store 
and use long extension cords The 
Model 84-012 <$35) is equipped with 
100 ft. of 16-qauge, three- wire outdoor 
cord The Model S4-G11 ($15) comes 
without a cord for anyone who already 
owns one. For more* information, con- 
tact Hlack; &l [Decker. 500 Hanover Pike. 
Hampstead, Md 21074. 



Computerized timer 

Tho Sears Rain Ma tic electronic water 
timer provides the exact amount ol 
water for your lawn, garden, pool or 
livestock Thr rimer can be pro- 
grammed to turn water on and eff up to 
eight limes a day or on prescheduled 
days. It runs on four D-size batteries 
and a sensor turns off l H e: rimer when 
the batteries are low A built-in locking 
device will discourage thieves. The tim- 
er is available at the larger Sears stores 
and by mart order th rough (he Sears 
catalog for about S6D For details con- 
tact Sears. Roebuck and Cu Depl 703 
SE;ari Tower. Chicago, 111 60684 W 
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Enjoy Todays 
Camel Lights 
and Filters. 





Unexpectedly 

mild. 



.IfttfCL 

P^gHTS 






Surprisingly 

smooth. 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



DANIEL CHARLES ROSS 



DETROIT 
LISTENING POST 




Dodge's Porsche killer 



This nig hi -fighter blade Dodge Daytona 
Z derivative is in the final approval 
stages at Highland Park. Though origi- 
nally suggested as a Idle '84 special 
addition, it won't be ready until '85 at 
the earl it 1 si. According to one Chrysler 
insider. Wo' re about 8G percent [.or - 
tain we're going to build it.'" 

Moio the radios I Porsche 944 -like 
fender flares and ground -effects side 



ski Hi. The small photo slitiws the ex- 
haust exiting just before the rear wheel 
Surprisingly, the bodywork is .ill met- 
al — no fiberglass — -done in a specialty 
shop In California 

This car began life os ,i show car on 
the auto- show circuit After appearing 
in two exhibit ions, some Chrysler brass 
said. "Hey 1 We might be buifdin& this 
ihingC and hauled it back home under 



Boy racer version of the Dodge Daytona Z 
features flared fenders fide exhaust and a 
2.2 turbo engine with up to 1 75 hp. Four- 
wheel drive is also poisl&Fe, 





wraps. Forward thinkers prevailed, and 
it went back out to gauge public opinion 
at the Chicago Auto Show 

The wheel well flares aren't just Ear 
decoration. They permit more wheel 
offset bigger disc brakes and radical 
low-profile lines. The engine choice 
isn't etched in stone yet. but you know 
st will carry n variation of Chrysler' s 
z -.2 -liter front-drive package. 

Under development at the Chrysler/ 
Shelby Performance Center is an inter- 
cooled turbo, part-fuel-injected 2. 24 iter 
Four with 16 valves. Chrysler sources 
suggest that Litis engine can put an 
estimated 17S hp and toeih-jarring 
torque to the tires through a five-speed 
transaxle 

Overheard but unconfirmed for this 
Porsche destroyer four- wheel drive Ii 
might be necessary to get all that 
power to the ground. Chry slur/Shelby 
has already worked on two 4wd con- 
versions, a Dodge titiOES and a Chrys- 
ler Laser, as feasibility studies for the 
bosses in Detroit, so this isn't just pie- 
in- the- sky speculation. At 175 hp, the 
Wide Body Daytona, fas it's known tn 
Detroit) will be right up there at the 
limits of what a front-drive chassis can 
be expected to handle. 



Weekend Golf? 

This year, Volkswagen of America is 
introducing its Gulf, a smoothly 1 et:tw\ 
toured version of the Rabbit that was 
Introduced in Europe last year With 
recent VW sales not setting the world 
afire, the Pennsylvania- made s Golf is 
the car VWoA hopes will generate 
some excitemem. 

Enthu stasis will have to wait until 
1966 for ihe wildest GTl yet — a 16- 
valve. 1 .9-liter mad hugger with a sus 
pension tuned to keep its undisclosed 
power on the pavement FaE low profile 
tires and digital instruments will com- 
plement ihe performance image — taut 
will we get a brand new song? Kleiner 
GTl she wildly successful VW televi- 
sion commercial continues to sell Rab- 
bit GTIs as this is written. 

CAFE, anyone? 

In a bid so blunt government ire over 
General Motors' corporate average fuel 
economy figures, t hr General will hold 
over production of three high-mileage 
1 954 models until as Jate as Novembei 



By continuing to produce '54 Tbodys 
(Chevy Cavalier. Poni iac ZOOQ, Cadillac 
Cimarron, Jiuick Skylark. Olds Firenzak 
the Pdndac Fiord and Chevy Cheveues 
further into the 1984 calendar year. GM 
will acquire an estimated 227.GGG addi- 
tional fu el -el fir it MU cars it can use for 
CAFE purposes 

Til is bumps GM r s CAFE to 2b rnpq— 
still under the 27 mpg mandated for 
84. bul GM had planned to make up 
the remaining shortfall with credits it 
■earned in past years when hs CAFE 
exceeded required levels. GM"S other 
option would have been to close some 
assembly plants to avoid adding mare 
big cars to the CAFE equation 

Buick sports car firmed 

In the 1986-87 model year. Buick will 
finally have the two- seat luxury sports 
car it's been seeking corporate approv- 
al for. The car, [heGM33. is a derivative 
of the GM3G front-drive Riviera re- 
placement. It's powered by a 3. 8- liter 
V6 with port-fuel injection, coupled; loa 
German-built Getrag five-speed. On- 



board computers will lend data to a 
touch-sensitive video monitor, elec- 
tronically controlling climate, stereo op- 
tions; and os her functions. 

T-van! T-van! 

Chrysler brass have been basking in 
[ho warm glow of positive publicity 
from Ue:w York, where a JtS.EiGU taxi 
cab version of the Dodge Caravan was 
recently tan veiled. It wowed ’em in the 
Big Apple, where the roomy old Chuck 
ers are lading last and all the new cabs 
have tiny back seats dial are difficult to 
squirm in and uul of. 

Conversions are being done by Air 
Surrey Inc. of Brocks vllfe. Ohio, which 
expects to deliver 30 lo 40 a month to 
one of New York's biggest taxi fleets. 
Air Surrey raises the roof and adds a 
hinged rear door to each side of the van 
to peimit curbside entry on the city's 
many one-way streets. 

Privately Chrysler engineers are 
worried about the long-range effects of 
slicing up the T- van's unibody and then 

if'iY.-d $£ rum to p c tge 
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Is everyone else asking 
too much? 

Or are we asking too little? 



At Subaru, we truly believe in giv- 
ing you the most car for the least 
amount of money. 

The Subaru version of more car. 

Some automakers talk about leg 
and shoulder room. Some talk 
about rack and pinion steering or 
front wheel drive. Others talk 
about durability and reliability. 

Yet all that and more can be had 
in a Subaru Hatchback for a mere 
$ 4 , 989 .* 

And that's just the beginning. 

We've proven that advanced 
cars don't have to be expensive 
cars. 

Standard on every Subaru is front 
wheel drive for improved road 
holding. And only Subaru has a 



full line of vehicles that can go 
from front to On Demand " ’* Four 
Wheel Drive. We also offer Turbo- 
Traction"' — a combination of fuel 
injected turbo charging, On 
Demand " Four Wheel Drive and 
automatic transmission. Both are 
innovations we pioneered. 

At Subaru, being a pioneer in 
technology means we ve discov- 
ered new ways to give you more 
for your money 

fou save a lot when you buy 
a Subaru. And a lot more 
when you drive it. 

Every Subaru — (Our practical 
Hatchback, family size Wagon, 
sporty Two Door Hardtop, open 



back Brat, even our luxury Four 
Door Sedan) is designed to meet 
the demands of the economy as 
well as it meets the demands of 
the road. The engineering that 
goes into a Subaru, and tne high 
mileage** you get out of one, make 
it inexpensive to own And drive. 

What s more, many dealers also 
offer Subaru Added Security, Its 
the only extended service con- 
tract backed directly by Subaru 

So think about it. Is Subaru offer- 
ing too much for the money? Or is 
everyone else offering too little? 

SUBARU 

Inexpensive. And 
built to stay that way 
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{Continued frtnn aw 3fft 

pounding over the- Apple's infamous 
potholes tor several hundred thousand 
miles. Will ti result in o sptii-T forma- 
tion. leading perhaps to Apple turn- 
overs? 



Chrysler mini pickup 

During a recent, intelligence-gathering 
operation we came across a first edi- 
tion mock-up of Chrysler' s new N-body 
baby pickup truck. A Chrysler engineer 
[old us that the truck will have a 5.000- 



or perhaps even a 6. 000-pound GVW 
rating. 

The prototype is significantly longer 
and wider than either the Chevy S-10 
or Ford Banger Ii has a newly built 
small pickup bed and chassis with a 
Chevy S-tQ cab lengthened by about 2 
Inches and grafted onto the from for 
development work. The bow-tie logo on 
the grille was carefully shaved off. 
however. Under the Chevy hood is a 
normally aspirated Chrysler 2. 2 liter 
Four. Transmissions will include auto- 
matic and five ^ speed manual versions. 
It's still too early for the engine guys to 
have given thought to a turbocharged 



sport truck model and Chrysler senii 
merit seems to ho running lukewarm 
over rumored development of a home- 
built Six 

Until the Highland Park Six can be 
developed, Chry sler de Mexico will be 
the sole supplier of slant-Sixes and V8s 
for Chrysler products in the immediate 
future. They will be used in Fifth Ave- 
nues and light trucks. 

GM'S better idea 

in an attempt to encourage seat belt 
use. GM will supply every new car and 
light truck buyer with a one-year insur- 
ance policy that will pay $ 10,000 to the 
estate of any occupant who su ffers fatal 
accident injuries, but only if he or she 
was wearing safety belies at the time of 
the accident. 

This is a more positive approach than 
The common practice in England of 
reducing court settlements to unbelted 
victims because of Their own contribu 
lory negligence 

Ear to the ground 

Sunbelt testing: Chrysler Carp, has 
begun construction of □ new desort 
proving ground in Wittman. Am The 
3 800 -acre testing facility will cost Si 2 
million and add to the test capacity of 
Chrysler' 5 Chelsea. Mich . operation. 

Protection p&k: GM will exwnd ihe 
warranty period for 1 985 fwd C-cars to 
four years/50.000 miles for Cadillac 
and three year^6,GOQ miles for Buick 
and Olds. Diesel-powered Cs continue 
to cany the company's routine three- 
yo-ir/50, 000 mile engine warranty. 

Careers down: Hertz Corp. says the 
cost of owning and operating a new 
compact car in the U.S. went down 1.4 
cents per mile in 1983 the first such 
decline since 1971 and the second in 
history The cost is now down TO 45. 53 
cents a mile. 

Golden Oldses: Cars & Conte pi h. the 
Brighton. Mick, customizer. and its 
subsidiary, Hurst, Performance, will 
sponsor a Hurst/Olds Car Club for col- 
lectors and owners of the many Edi- 
tions of the venerable street performer 
For info, contact Cars & Concepts at 
(3135 229-1400. 

Umo phase-aot: Grid iliac will quit the 
factory-built limousine business in 
1985. and turn the chore over to Cin- 
cinnati's Hess & Eisenhardt. H&E will 
establish a Detroit plane to build limns 
from fwd C-body Sedan de Villes and 
Reetwoods, 

Last X-it: A Mazda 525 lookalike is 
what the 198? Chevy Citation II will 
look like. Its code name will bo 
switched from the notorious X-car to 
The I. -car, Reports indicate it'll he 
smaller lighter and more fuel efficient 
and powered by a 2 -liter Four. W 



THE ORIGINAL. 

COPIED 

BUT 

UNMATCHED. 

Wo invor^rd thi* Style of plier Improved it wirh (Minted carVf slip ndjustm^m 

Improved it age in with gyr pafenlgd S(fW| reikti rtg flonge, Ajid Still ogfli n with our 
new PERMAfOCK Fastener. All af which 15 why tonave grid groove pliers by cmy 
ut+iCr name can'tmatch CHANNELIGGC. Be sure that name is on Ine pliers you 
buy, Sfrrvd iw free cotoJog. Oioprt&llotkj lrtc. P Meadvflla, Fa. 16335 

Tools by 



MAH fit LOCK 



Fqf you who wottf the best 
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INTRODUCING A HONDA 
YOU DRIVE ON THE GRASS. 



You know all about Hondas 
you drive on the street- 
cars and motorcycles with a 
long-standing reputation for 
engine superiority 



Well, now you can drive a 
Honda on the grass, too. It's a 
lawn tractor Hie newest entry 
in our Lawn and Garden line 

And it's all Honda, de- 
signed and built from the 
grass, up. 

It's easy to drive. Just move 
the shift lever to any of the 
five forward gears and the 
dutch engages automatically 

It starts with the turn of 
a key 

Its got Roto-Stop™ the 
blade brake system that stops 
the blade within seconds 
while the engine continues 
to run. 

It's got a I0HF engine 
that's built rugged and built 
to last. With a cast iron cylin- 
der sleeve. A bail bearing- 
supported crankshaft. A 
chrome top piston ring. And 
an electronic ignition. 

But don't think for a minute 
that Hondas expertise stops 
with engines. For years our 
walk -behind mowers have 






been widely acclaimed as 
the "worlds most advanced 
rotary mowers!' 

The Honda lawn tractor 
can be equipped with attach- 
ments like a snow thrower 
a front blade or a utility cart 
for hauling 

To get behind the wheel 

IT'S A 
HONDA. 



of the Honda you drive on 

i 



call your nearest Honda 
Rower Equipment dealer He's 
listed in the Yellow Pages. 



Afsiimvm pflrlrrmMim and m cwmiTMnd IhaE ttcjl, iwd the i huhlibI be Iter -2 pm:! ng vwjr Hen da paver pepduci r. 19A4 Hr«n(l* MoifM Cft. Jpf 






ALL 

OUTDOORS 




mg down rivers Dr even tk idling on a 

pond, tan be a Jot of lun 

Now thwrr's a lubr 1 designed espe- 
cially for water s-pcjrLs The Bump-H- 
Hide consists of a heavy-duty robber 
tube with a nigged fabric cover thai 
includes a sturdy bottom panel. There's 
also a built-in tow strap provided for 
tawing behind a powerboat 
K. The Bump li Hi do lets anyone— 
jA | even prts get in on L tit- thrills of 

■ water skiing, as well as river 
H tubing, surl tubing or \\w plain 
W floating 

Thu bottom section of the tube 1 
lets you sit or sianri and provides 
protection while you're floating down 
rock rivers or even sliding down snow- 
covered bith. 

Bump-R-Jddp is also id mil for com- 
mercial applications and. in fact, many 
boat rental and resort locations offei 
llump-H-Ktde to their guests 

The Bump 3 =1 Hide i s offt 'red for % T 00. 
and is available in three- colors' red. 
yellow or hi up .-Also new on the market 
is a Larpet four- man version which Is 
called Udcit!i ri-KicJ^ Both ol the modds 
are mHEiulauumf by Water Wcjctdersof 
Orlando. J-'ta. 



0L/mp-R-l?ide inflatablci ar* jo tough, you can even tow them Oehlnd a speeding 
powerpq^E The he^vy-duty grip straps will allow you TO rid * ieaietf Of standing Up. 



Super tube for water sports 

The old inner tuhe nii iv now b< tjorn- waterways n I 
from our automobile tires bui n's still sands of out 
very much alive and well on lakes and made ibe pk 



Fooling fish 




It doesn't take much ro hook must 
people nn a men! ol Irush caught ri-;3i- 
r md Eh* - same goes lor rb<- fish A new 
hire Chuntfn Minnow tempts its prey 
with llm smell and taste of live fish "ITn • 
sts Ei't is a nmiuxit plaslk -like material 
called Flavorol from fish ext rati arid 
siabiJizors. hs. fishy scent will no! wash 
or wont' trh In thirty sizes and three 
color*, the lures arv- by Bass Buster 
I uros They're in fishing anti ban shops 
lor about SI .50 Oi write Johnson 3 'Ash 
ing Jnc. 1 53 S Madison Avn . Box 3129 
M ank ato M inn . 56 L 50 1 - 54 
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Mother Earth A minicourses — instruc- 
tion and two tethered flights — cost* 
$20. while thrill seekers can fly the 
simulator fix SHJ. Par more 1 informa- 
tion, you can contact Crystal Air Sports 
at (615) 825-2995 PM 



The Crystal Air Simulator, overtiming the fear of flying. 
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STatisticai 

Operations 

Processor 



ESCORT finds radar 
before radar finds you 



may have been a passenger in a car 
equipped witti a radar detector Unless the 
detector was an ESCORT, you probably 
came away unimpressed 

A Good Idea, But... 

The fact is. most radar detectors create 
more problems than they solve. They buzz 
and beep for no reason. And when they do 
pick up radar you're close enough to see 
Khe patrol car. But not all detectors are created 
equal. 

Does it work? 

Listen to the experts When Car and 
Drive* magazine first tested ESCORT, they 
said Yqg will be pleased to know that the 
radar detector concept has finally lived up to 
its promise . . .once you try the ESCORT, all 
the real seem a bti primitive Their most 
recent test adds "All things considered, the 
ESCORT is the best piece of electronic pro- 
tection on the market' 

Red Atari 

Other detectors simply sound an alarm 
You have to go on full alert, because you 
don't have enough information. How close is 
the radaT* Just over the hill, or a mile away? 
Is it ahead or behind? X band or the insidious 
K band? 

And how is it being used? "tnstantOn 
from a stationary trap? A moving radar unit 
approaching rapidly from ahead'? You have 
noway of knowing. 

Advantage ESCORT 

Upon radar contact, ESCORT'S alert lamp 
responds and the analog meter shows radar 
signal strength At the same time, you will 
hear an audio warning— pulsing slowly when 
the radar is weak, Quicker as it strengthens, 
then constant as you approach the radar unit 

ESCORT even uses a separate warning 
lone for each radaT band. ' Beep" for X band, 
a more urgent "bran" tor K band because you 
have Sees time to act. 

Quite simply, ESCORT (ells you every- 
th ing you need to know about radar 
encounters. 



Informed Source 

Another problem with most detectors is 
false alarms. They sound off so often you're 
never sure if it's radar or something else. 
Most frequently they're set off by "polluting" 
radar detectors, cheap imports so carelessly 
designed they actually fraos/nit on radar fre- 
quencies These polluters" can set off an 
ordinary detector up to a mile away 

But not ESCORT Our special STfO/P* 
f STatisticai Operations Processor} circuitry 
recognizes and reiecls these spurious signals. 
With ST/O/R ESCORT does not report on 




User Friendly 



And when the warning does come, it's in 
a friendly voice. The audible warning is the 
same frequancy used tor Morse code [1024 
Hz}. And a fully adjustable volume control lets 
you set the level— ESCORT can cut through a 
Ferrari's interior noise, or leave a resting 
passenger undisturbed. Even the alert lamp 
is carefully thought out. It's bright enough, to 
be seen indirect sunlight, bul is automatically 
dimmed during nighttime operation 

A quick glance at the red LEO assures 
you that ESCORT is On, and a City/ Highway 
switch optimizes performance to either con- 
dition All of this packaged in a low-prof ite 
aluminum case only IK inches high and 
inches wide so you can have it but nos flaunt it 



The Bottom Line 

It's easy to fry ESCORT at no risk. Just 
dial our toll-free- number; we re only a parcel 
delivery away Take I he first 30 days as a test 
If you re net absolutely satisfied, we'll refund 
your purchase and pay return postage. We 
also back ESCORT with a full one-year limited 
wanraniy on parts and labor. 

Let ESCORT find radar for you. 

Order Today 

0 y Phone: Call us loll free. A member of 
□ur sales staff will be glad to answer any 
Questions and take your order. (Please n^e 
your Vba or MasieiCard at hand when you call). 

CALL TOLL FREE- - - .500-543-1608 
IN OHIO CALL. 80CFS&2-2696 

By Will; Well need to know now name, m 
street address, daytime phone number, and how 
many ESCOFTs you want. Please enclose a 
cta*. money order, or Uit card number and 
eviration date Iran your Visa or MasterCard. 




ESCORT $245 00 

Ohio residents add S13.48 sales tax 

Speedy Delivery 

II you order with a ban* check,, money order, 
ttfllit card, or wire transfer, your order is proc- 
essed for shipment immediately Personal or 
company checks require m additional 18 days. 




RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 100-768 
One Microwave Plaza 
Cincinnati, Ohio 462^6-0100 
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Rod la! ATX™ ATX Radial 23°™ Stealtex ASR'* 1 S1e#[1e,^RTH^ 



liJanbai. oapslat of lurkev. 



FIRESTONE LIGHT TRUCK 
RHOIRIS JUST ROLLED 
OVER 13.000 BRUTHl 
mills FROm RFRICR TO 
THE RRCTIC TO PROVE 
THEIR TOUGHNESS TO VOU. 
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never before attempted by man. 
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Their tires? The same Firestone Steeltex ASR all season light 
truck radials you can buy. And a good choice they were 
Because 28 days. 12 hours, and 10 minutes after pulling out of 
Cape Agulhas, South Africa, ken and Garry's GMC Suburban 
pulled into Nordkapp, Norway in winter darkness to win them 
a place in the Guinness Book of World Records. A tribute to the 
courage of two men. And more proof that Firestone builds 
light truck radials tough. From our Steeitex ASR to our off road 
race winning Radial ATX and ATX Radial 23° to our Steeltex RTH 
for on-highway use Bolt a set on at your Firestone retailer and 
we'll make a believer out of you. 



Djibouti to 

Across the Red 
the vosl -orio ri 
High &peed high' 
pound pxJe food, 
dimbirra towards 1 
mountains of Mo$u! 



Cape Agulhas to Nairobi 

From Cape Agulhas, the southernmost 
point in Africa, Ken and Garrv toced over 
leered roods ano washboard roads 
□long the Kalahari Desefl through the 
steamy iungies of Zambia, over the oxle- 
busring roods of Tanzania. na*th to 
^airofe'Qi the base of Mount Kilimanjaro 
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Nairobi to Djibouti 

Gut ol Nairobi, it was evefylhtTO mon 
and fKiiyre could ihrow at Ken ana 
Garrv a febei attack and o hail oi 
bullets just saulh of Ethiopia, jungfe 
highway. iftsecl Infested swamps where 
a truck could be literally sucked oui a! 
sight ft »: weni oft me rood, foods 
passable only a lew months of the year 
steep mountain roads, ond two perilous 
river tends before reaching the end of 
fhe African leg of their race 
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DENNIS ESKOW 



SCIENCE 

WORLDWIDE 




Science as a video game 




PHOTOS BY SIEVE EViW 

AtarlLiib screen shows ihe temperature In Fahrenheit and Celsius for Its experiments. 



Junior high school students will soon by 
playing a "video game'" that teaches 
science The Atari Lab, designed by 
Atari and a team From Dickinson Co! 



lege in Pennsylvania, is a keypad and 
software tape designed For the Atari 
computer. By next year it will be avail- 
able for Apple and ComctKXiore users 




Hand-held thermistor records temperatures 

Plug the keypad into your system 
and insert the software — your screen 
lights up With ihe graphic of a tin jr- 
momeier A thermistor (temperature 
sensor) attached Lo the keypad takes 
readings of temp era lure changes tn 
arty experimental! samplev—tho air a 
flask, of water, a sample of skin tissue or 
what have you. Temperature changes 
show on i he: screen irt Fahrenheit end 
Celsius The readings First appear as a 
thermometer, and then as^i bar graph. 
We tried the sot and it was fun to use. 

Mow York City has received the first 
&U Atari Labs for its junior high schools. 
Atari says labs that measure light and 
moisture changes will he next nn the 
agenda. 



Spotting the sun 

Solar Max. the satellite repaired by a 
Space Shuttle crew in orbit in April has 
sent hack some of the most dramatic 
and important photos ever taken of the 
sun's surface. Lockheed srien lists have 
assembled a composite of three X-ray 
solar photos taken by Solar Max They 
show two solar prominences (massive 
streams of electrons) One, a quiet 
prominence, is a hydrogen explosion 
that k receding. The other, an active 
prominence is a new explosion just 
beginning. The blasts Lake days to 
explode and recede Meanwhile, Solar 
Max continues to photograph our sun 

Cold Antarctic facts 

Did many of Earth's life forms originate 
in ihe Antarctic region? They may 
have. Purdue University geologist Wil- 
liam Zinsrnesster has Found fossils of 
small plants and animats dating beck 
about 40 million years. The small fish 




Solar Max reveals sun s quiet prominence 
at 1 P ttotk and active prominence at 9. 



and primitive plants he and other team 
members found last year represented 
living species still found in tropical 
regions. Until now. however, the^e 
plants and Fish had no Fossil record 
Zinsmekster will resume his Antarctic 
research early next year 



Lasers against blemishes 

Argon lasers have been used in minor 
surgery for several years. Wow doctors 
at ihe Albert Einstein College of Medi- 
cine in New York have begun using 
more powerful rind precise carbon di- 
oxide lasers to remove blemishes and 
tatocs from human skin. The new tech- 
nique is expected to make heretofore 
impossible skin operati ons common - 
place in the next few years. 

Red Cloud's Folk 

Rarely do we get to read in detail the 
story of American Indians and the way 
they migrated. Now a new paperback 
from the University of Oklahoma l^ress, 
Fed Cloud's Folk ($12.95). uses find- 
ings from archaeological digs to piece 
together the Oglata Sioux migration 
across the Mississippi Valley to the 
Dakotas, 

It’s excellent history and good sci- 
ence rolled into one M 
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OH WHATA KEELING! 



The all-new Toyota 4x4 5 are turn- 
ing the truck world upside down! 

Because they 're part 
of the new gener- 
^ , alion of Toyota 
trucks tor IW, 
the most ad- 
vanned trucks 
ever builtf None 
0 | them is com- 
manding more respect than these 
rugged, high -stepping 4 x4 s, 
designed to bring off- road perform- 
ance to new heights Toyota 
4x4 s have a big. powerful 24 liter 
SOHC engine and the highest run- 
ning ground clearance of any small 
4x4 truck with exclusive, fully en- 
closed from axles No matter what 
kind of geography you're up 
against, these 4x4 s can fame it 
And look great while they're doing 
it Vbu can see the improved 



aerodynamics in the stylish new 
wedge-shaped front end with 
flared fender design and in the 
new Hush surfaces on larger front 
and side windows. All the 4x4 s 
have new improved rear suspen- 
sion for more smoothness in the 
ride than you'd expect from a 
truck! More room and comfort too. 
more leg room, and Standard on 
the SR 5 4x4.AM.-FM, MPX stereo 
and wall-to-wall carpeting Most 

get the 

-■ 1 new, 7-way 
adjustable driver's sport seal, 

If you choose rhe big new Xtia tab 
4x4, you get even more luxury and 



room, starting the personal 
cargo space behind the seats 
I hat'll hold anything from tool 
boxes to water skis. Also in the SRS 
Xtracab, the convenience 
v and efficiency 

f? of automatic 

‘ ftfr£jjz0? ^ locking front 

WlwM) hubs, 

';Vy<y* / • V standard! 

V , T °y° tas have 

• xNjjadt - ^' been the best- 
selling import 4x4 trucks 
in America 8ut Toyota engineer- 
ing moved ahead any way. Now 
this will be the tough act to follow 
in 4x4 s for quite a while! 



MOST X OVA IXCED TRUCKS EVER WJILT' 






THE NEW TOYOTA FOUR-WHEEL DRIVE TRUCK. 
IT CAN HANDLE ANYTHING 







Warning: The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



ITS ON LY A C IGARETTE 
LIKE BANG & OLUFSEN IS ONLY A STEREO 



lartfll Bang 6 GIu!seji, Inc..' 
2 ftse STERLING* Cigarettes A 



;G & OlDFSEN s a tn 
ftfrJnh :;ces- ngi. maty i 



12 mg. "tar", 1.0 mg. me Dime av. per cigarette by FTC method. 






A s you l&ave the pavement and 
swing onto the dirt road that 
leads to your favorite campsite beside 
the river, you feel a iittl-B apprehensive 
because of the recent heavy rains. The 
road might be impassable for normal 
vehicles. But not for your PM Forest 
Ranger. Vou shift into four-wheel drive 
and confidently maneuver around, over 
and through some of the roughest, 
slipperiest terrain around. All the 
while, you feel confident and safe. 
Finally, you re at the campsite. As 
always, it r s beautiful - The river gurgles 
by, the air is Clear and crisp. You can 
almost hear the trout beckoning. 

Setting up camp is a snap thanks to 
the well-organized and completely 
equipped storage units in the back of 
your Ranger. And you know you'll be 
comfortable and dry tonight no matter 
what the weather because you r re going 
to bunk m the Ranger. And tomorrow's 
trip back home will be just as thrilling 
and as much fun as getting here. 

Sound like a dream? Have you 
dreamed about owning a pickup 
equipped like our PM Forest Ranger? Tt 
does have lots of features that make a 
trip to tho outback more pleasurable 



You coufd be the proud 
owner of our customized 
Ford Ranger pickup if 
you're our contest winner. 

and memorable In fact, our editors 
have built the Forest Ranger to be the 
ideal vehicle for the outdeorsman- 
Well, now your dream can come true, 
if you're the winner of our Win A Forest 
Ranger contest. All you have to do to 
win is tell us whet you thank our nest 
project vehicle should be and how we 
should build it. If our judges select your 
idea. you will ba tho proud owner of the 
FM Forest Ranger, the neatest pickup 
truck ever for the outdoor enthusiast. 

As an added bonus, if you live outside 
the New York area, we'll fly you to New 
York and you'll be our guest at a luxury 
hotel for the night. After breakfast the 
next day. you'll come to the Pbpu/ar 
Mechanics offices, meet Our editors, 
and take possession of your Forest 
Ranger Ford pickup, Tho winner's 
name and photo will also appear in the 
December 19E4 issue of F&puiar Me- 
chanics. 



In case you missed our March 1984 
story on the Forest Ranger {page 98). 
the vehicle is our editors' idea of what 
the ideal outdoorsman's pickup truck 
should be. It's based on a 1983 Ford 
Ranger 4X4 pickup with such factory 
options as XLT interior, four-speed 
manual transmission, power steering, 
power brakes, air conditioning, rear 
step bumper, sliding rear window, vent 
windows, tilt wheel, AM-FM/cassetie 
stereo mdio, exterior protection group, 
convenience group, interior lighting 
group, 13-gal. auxiliary gas tank, heavy 
duty alternator, heavy duty battery and 
camper package with 1, 600-pound pay- 
load capacity. 

If that wasn't enough, we added a 
few little items ourselves- like a 
ground-clearance kit to tho suspension. 
Monroe off-road shock absorbers. 
American Racing 15 x g chrome wheels 
with McGard locking lug nuts, R.F. 
Goodrich P235/7GR15 All Terrain Ra- 
dial T/A tires, Warn M6000 electric 
winch. Warn driving and fog lights, 
Saturn translucent sun visor, Cobra CB 
radio. Mag-Lite super duty flashlight. 
Hangs I Steel rollbar, Glasstite camper 
(Pi&as e Hun In p ane 5 7} 
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Storage system For cans 




PLATFORM 
ltixJ-7jIT 
a TO SUIT 
rjAEOD-l 



END AMD 
MrDDLE 
SUPPORTS 
\i REQD.f 






This stairstep approach to storing tans 
makes it easy to see the entire selection of 
canned goods In a h lichen cabinet. 



To make this stiir-step storage system 
for canned goods, cut risers and ohn- 
forms out of 'U- or 'A- in. plywood 
length suitable? for your cabsnc 
one? middle and two ond support sec- 
tions. Assemble the piocos with while 
glue .Hid 7^-in. brnds . — Fred Haiti 



Vise handle brake 




To bo3d a bench vise handle in place as 
the visp screw is turned, 1 made a brake 
ot two steel washers and a coil of 
sueen-duor spring. Drill u small hole in 
each washer for tho spring ends, if 
needed, ream eho washers slightly so 
they fit somewhat loosely around the 
hand to. Cut the spring to she so ll 
exerts slight tension on the washers 
when it straddles the vtso-screw 
head .- — Walter E. Burton 



I Earn More 
Per Day Now. .. 




than l used to make 
in a week. 

I started my own business part-time as a 
Von Schrader Associate got step-by-step 
help and success beyond my dreams, 

How it really happened, by WWlam Turn^w 



'Fresh out ol ihe kAannes I bought a farm Urrfonunately i! 
wouFidft'l support <1 wiFR ^n<j shrte flying bOy$. Nest I 
managed 4 I'r^d slsre. Bui ! -go? tired d t having SdmttbDiSy 
always tiling me to do ihi$ and do ihai l waned- id be my 
own boss 

J &o I aflswsred a voi> Schrader message like this, one. 
which opened the oaor Id hew opportunily lor me. n was iusl 
what I ms looking tor. No biQ *m^ 5 tmen[ Wo hcensing gr 
if-anchi^e lee No waitirafl. m braining nreded WhaE really 
appealed to me is itiai you pgy no* dues, lees or 

revalues —every 5-ingls penny you earn -£ youf$ ID teSfl 1 

'I slants out pari nme Jobs started lo snowtisii and 
pretty soon I had as much business as I could Handle Eelore 
long i went full iKne 

“Now I make more In one day than I used lo make in a week. 

I made S43 jfjer hour on pne jab ipoenN^ h we mpdett .&CH] 

in a week No* I have [he lime and the money la go hunlmg 
and fish ng all I ward HKently we moved id a new larger 
house." 

Kl'w would yr-u like Ed e-arn \i , y rndnay, Starting Out Epart 
emw, Inks William Turnbaw-' &e vtiuf own toss^ Become 
financially independent You can slart in foulness for 
yoursel! usi-ng your home as a base Ewylhinuyw need wi 
a lob fits easily m your car 

As a Von Schrg-der Associate you can have EhraR 
money -making bus nEKSfs in one, \\ you want 1 Carpel 



cleaning with the onPy ictam machine lhal cleans and 
muums carpels m sne pass Uph^slerv elea-nmg. that 
ouickry fespits in hcnghl spjr^inp clean upho^Eesy WUhwt 
harmruiOv^wEltinff And wtihI cleaning almost 5 Eimes faster 
than bucket- and- sponge, with hhle eHctd no treating 
IJ jr aa£y-1a-fDlldw ifcSEruCEirEls EEH yau step-by-step now 
tD Optrale your Equipment Absolutely nr- experience or 
special training <s nccus sa-=y Our proven sales and servicing 
methods are batted by over 5Q years pi experience. You ga; 
3,1 [he kr-Dw-hpw you need to become a home lurnishihflp 
maintenance expert 
Send CErugfln today fur FREE booklet 
Sc 13 in the coupon below, NOW Ge: all l-he Facts No 
ociigation No salesman win can 



MAIL TODAY FOR FREE BOOKLET! 



VON SCHFUDEH CDM-fiAHY. Dipt. TOTS 
1H0 Jvfldipti Aivayc. Hicirw. Vfqeomi# S3499 

WITHOUT OBLIGATION spy3 Ifb bwtivt FH fells hie Hdw i can 
hfrnE a- hcpi-morne bus^wss my sp&te tma at ztu rtek m my 
■ ' " will \K F«f HUNT? 



prtwnr job Mo HJf5iTMn v 
Nlftfe 

C«y_ 






— 2iP— 



Tc- viswdi K cis fell htt 14H45^F4«1. bk to r 





the nigged Popular Me- 
ehan tes ai r compressor, }■ ou'l t gel one of t he 
most versatile shop tools around. It’s a 
tough workhorse that on tackle jobs you 
never dreamed Of doing before — riveting, 
sandblasting, spray painting, inflating and 
countless other projects. And, unlike ordi* 
nary compressors, the PM air compressor 
can evacuate your car's air conditioning 
system. But best of all, ifs affordable. With 
plans from the Popular Mechanics Plans 
Library, you can build the PM air compres- 
sor yourself and save up to S200. 

P*HPU.L*r Mechanic j( n piiWicution of Heacit Mn-iazlm 



for your Popular Mechanics Air 
Compressor plans, and add a new dimension 
to your workshop. Only 55.95 (add 75* for 
first-class mailing). 

Send dwfc sr morwj Gfd« Eft ^ 

Au Compressor, Pcrpuljr Hkchihici Plans Library* 

Bos 30 iA. Radio Gly SlaEtOn. New Yo^k. NY 1 0 1 0 1 . 

1 Mate ctadi payMe in- Fqpular Haduno > 

Please send me &m (rf Popu^r MecbantCs air 

composer plans ai JS.95 radi ladd 7S f -E3fh fof fir^-das 
maiJmgF. I tnctow my cheek ur mrtney onkr hr 



_StH_ 



Caj ^ _ 

i^ew ilota toit ■« n\ wt&i few ijiHi-.n-y 

a Dlsli ion ^ TliE HEAH&T Cf)l 1 TgHATlDK 
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PM's electronics Hall of Fame 



in 1952, when l^pular Mechanics cele- 
brated it? 5Qth anniversary, we cast a 
plaque in bronze to celebrate ihe 
achievements of the country's great 
inventors. Is* the field of electricity and 
electronics. Thomas Alva Edison and 
Alexander Graham Bell are mentioned, 
and the list on the Hall of Fame plaque 
goes on to include other great names, 
such as Lee deForest and Charles Stem- 
med- One name that may net be easily 
recognized is Nicola Tesla, 

This month is the anniversary of 
Tesla’s birth in 1856 in a small tnwn in 
the old Austro-Hungarian empire. His 
leapfrogging intuition and curiosity 
gave us alternating current, induction 
motors, multiphase power Transmis- 
sion and motors, our worldwide electric 
power grid, neon and fluorescent, light, 
and radio remote control. 

Ele also, in 1892. laid the ground 
rules for work on antennas and 
grounds, "sympathetically” tuned re- 
ceivers and transmitters, and other as- 
pects of radio, though someone else 
(Marconi) got the patents for work nor 
demonstrated until five years later. 

After jobs in Budapest (where he 
invented the telephone repeater and 
amplifier circuit) and E^aris (Continental 
Edison), he left Europe for America and 
became a naturalized citizen in 1889. 
At the height of World War I, in 1917, 
he lectured on the principles which 
became pulse radar, for the detection of 
enemy vessels and planes. He was 
laughed at. and serious development of 
radar waited until a panic development 
program in 1939 and 1940 

Nicola Tesla never enjoyed the finan- 



cial fruits of the majority of his discover- 
ies. He sold some of the alternating 
currents patents to George Westing- 
house, who made millions with them. 

Tesla's a .c. lighting system and 
many a multiphase motor illuminated 
and powered the Columbian Exhibition 
of Chicago in 1893. His YTOL airplane 
design was the direct ancestor of the 
1 950s Con vair Fogo and the hard-work- 
ing Harrier jet of the Palklands war. but 
no one listened in 1921. 

In 1914 after costly litigation, the 
U.S. Supreme Court denied Tesla r s suit 
to invalidate Marconi's radio patents on 
the basis of Tesla's own work during 
the five years previous to Marconi's 
1897 public demonstrations. In 1943, 
the year Tesla died, the Supreme Court 
reversed the earlier decision bm the 
re cognition was too little, too late. 

However. Tesla's name is honored; li 
is used as ihe international standard 
unit of measurement for magnetic flux 
density, a permanent memorial to his 
work with current fields. 

Looking at the plaque recently, we 
wondered: “What names might we add 
today?" We thought of several, and 
we'll mention their accomplislimenls in 
this column from time to time. The 
person we'll start with i is someone 
you've probably never heard of. 

Alan Dower Elumleisi was only 38 
when he died in 194-2, when his Halifax 
bomber carrying an experimental radar 
team crashed. Since much of his most 
impressive work was shrouded by the 
Official Secrets Act then in force in 
Britain, and since his employer, EMI, is 
close-mouthed about even its early 




Hall of Fime plaque honors achievements 
during PJfcTs first 50 years; ITO2 to m2. 



technical work. Blumlein’s pioneering 
will remain largely unpublished. 

Ho worked on the world's first all- 
clcctronic television system (regular 
broadcasts started in 1936 and used a 
405-line system), developed high -per- 
formance phonograph equipment and a 
stereo single-groove disc, and naviga- 
tional and airborne radar. We in Ameri- 
ca had to wait until 1948 to see regular 
Tv, 1958 for stereo records, and the 
1970s for the highly acclaimed moving 
ooi! phono cartridge-— all Blumlein work 
from the early '30s! 

Recording engineers have linked his 
name with a popular microphone tech- 
nique, The Blumlein microphone array 
involves two coincident directional mi- 
crophones at 90° to each other. His 
early death 42 years ago last month 
robbed us of his genius. It also cost him 
the recognition that, had he survived 
the war, would undoubtedly have been 
his. Without him, though, things today 
just wouldn’t be the same. 



Stereo sound for your television 



By the end of this year, the sound 
coming from your television can go 
from low-fi to hi-fi. 

The Federal Communications Com- 
mission has just approved a wide-range 
stereo TV broadcasting and decoding 
format that will make this development 
possible. 

The electronics companies that de- 
vised the format are Zenith and dhx. 
The dhx firm is located near Boston and 
regularly gives the electronics industry 
in the United States something to crow 
about. 



The stereo television sound system 
will allow full, rich stereo sound to 
come from your TV wUh the. use of an 
adapter soon to be available. TV sta- 
tions are already gearing up for trans- 
mission of a stereo audio signal. It'll be 
compatible with the monophonic signal 
now transmitted, so don't worry about 
your TV being antiquated. 



4bu BS'ns 

* j. 



Hm#n o 1 ihe adapter 
that Witt give your TV 
ner« sound Is this 1C 
ch ip from dbx, shown 
here actual size. 



With a stereo adapter, however, or a 
new TV wired for stereo reception, 
you'll get noise -free stereo from any 
station or cable TV source broadcasting 
in stereo. 

The heart of the adapter, or the 
circuit in new '!Vs that will be manufac- 
tured, is an integrated circuit that is 
from dbx. 

When the stereo adapters become 
available, we expect them to be priced 
at about S 1 St). You’ 11 also need a pair Of 
speakers, of course, but you probably i 
already have them as part of your 
I stereo sound system. IW 
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Easy-To- 
Iristall 
Attic Fan 

Put in th/s unit without 
cutting a joist and spend 
the hot days in comfort. 



N ow that summer is here, are you 
beginning to have nightmares 
about last summer? Was your home as 
comfortable as it could, have heen? Did 
the heat and humidity make your family 
miserable? If so, an attic fan may solve 
this summer's woes. 

My family suffered last summer, so 1 
decided to install an attic fan- Looking 
for one that didn’t require cutting ceil- 
ing joists. I chose the Sears’ Model 
64077 30-in. fan, which is rated at 
5,100 c.f.m. (cubic feet per minute of 
airflow); priced at $249-99- (Sears also 
markets a 24-in., 3,600 -c.f.m. fan — 
Model 64066 — at 5229.99.) 

The job r not counting most of the 
wiring, took my father and me about 
eight hours, hut we have a house with a 
number of idiosyncrasies F ^ r instance, 
the fan Ls designed to sit on joists placed 
either 1 6 or 24 in- on centers. Since the 
joists above the hallway in our 4 3 -year- 
old home are approximately 13 in. on 
centers , ! had to narrow the space 
between joists by nailing a length of 
2x4 to one of them. In addition, the 
screws that Sears provided to attach the 
shutter cover to the fan are the proper 
length only if the ceiling is made of 
plasterboard; with thicker piaster ceil- 
ing (like mine!, you have lq substitute 
longer screws. 

To begin the installation, find the 
proper location for the fan. The best 
spot is in the ceiling of a central hallway 
near the bedrooms. However the fan 
also can be installed vertically in a wall 
or attic gable. 

Cut the template out of the cardboard- 
fan box. Center the template and drill a 
hole through its center and intq the 
attic. Pass a length of wire or coat 
hanger through the hole to locate and 
mark the center of the hallway and 
establish the general location of the 
shutter. If your attic has floor covering, 
you'd have to pull some of it up (carafui- 
/y, so you can re-lay it) in order to locate 
the wire. 

Draw a straight line perpendicular to 
the joists and over the wire. Measure 
the distance between the joists, locate 
the center of the line you draw, drill 
another hole and pass the wine back 





Fan extending Into 
the attic (above] Is 
surrounded by a 
corrugated plastic 
plenum iheeve FFner, 
Once you poilhon 
shutter on ceiling 
jolitt|far left), drill 
pilot holes through 
screw-hole locations 
in joists. Then Ft will 
b* *as y to drive In 
screws and cover 
holes In shutter with 
plastic plugs. After 
wiring outlet box, 
attach control 
switch and add 
Cover { 




One of the first steps b to locate the 
template and drill a hole through Fts center 
into the attic. Paw a wire through the hole. 



down through the hole from the attic. 

Back in the hallway, earner the tenv 
plats- on the wire in the second hole and, 
Following the outline of the template, 
mark the cutting lines on the ceiling. 
Hold the shutter up to the cutting lines 
to make sure that it covers what will bo 
the ceiling gperung. 

Cut Lhe ceiling along the marked 




Wire shows through In stile, Indicating 
cent* r of the hallway. H also establishes 
the general location of the shutter. 



lines with a saw. To prevent debris 
from falling into your eyes and mouth, 
wear goggles and a mask. Remove all 
leftover nails and bits of plaster or 
plasterboard from the exposed joints. 

Before you lift the fan through the 
hole, slip four rubber cushioning and 
noise- and vibration -reducing grotn- 
ffteaa rum io page 
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Why Buy A 
Big, Expensive 
Tiller... 



For a Small 
Back Yard Garden? 

wouldn't buy expensive road 
■ equipment just to lay a blacktop 
driveway.. . or a big rig 10 drill a water 
well, ..or a pick-up truck to haul in a 
few loads of man u re. 

So why buy a big, expensive tiller 
for a back yard vegetable garden and 
a few flower beds? Hi re someone 
once a year with a farm tractor or 
a b^g Troy-Silt t iller. 

Then buy a Mantis Tiiler/Coltivator 
— the 20 it. wonder — to do all the 
rest of your gardening for you! 

Mantis starts with the flick of a wrist-, 
tills and weeds and cultivates a 
pracl itai w ide { big tillers ti 1 1 
20" or more?) . . . turn* Oh a 
dime. . . and runs all day 
on a gallon of gas! 

Mantis is wonderfully 
light tn wotght and easy to 
operate. Our files are filled 
with letters from lady 
gardeners and older 
folks telling us that 
Mani Is is the answer 1o 
Ibeir prayers. 

Discover themrracle 
of Mantis . . . and make 



Mar>ti* Monuliidurlng Ca 

U50 County Line Hd , Dept 45? 
Huntingdtm Valley, PA 19036 

□ Flora RUSH information) on the Mentis 
TillwflCuEtiyaEorftnd Early Order Bonus. 



• n p a 



Name 



Address . 
City_ — 



State _ 




Attpr marking the outline of the templar#, 
tirt a hole with a sjtw. Wc?r goggles and a 
mask to protect against falling debris, 



ATTIC FAN 

fCflnCinijgd .from page 

(nets Into the pre-existing holes in the 
fan frame. Now lift the fan up through 
the ceiling hole (you'll need a helper for 
this, of course) and center it in the 
opening and on the joists. See that the 
grommets rest on the joists. 

The fan comes with a high ‘tempera- 
ture limit switch and an on-off speed 
control “Switch- Make sure your wiring 
conforms to local electrical codes. The 
fan wiring comes ready to connect to 
electrical cable. Attach the wire to the 
cable and secure il to the joists to keep it 
out of the way of the blades. Run the 
wire to the limit switch. 

From the limit Switch, run the wire to 
the on-off switch, which should be in a 
convenient Location. The control switch 
requires a flush-mount, square-comer, 
3-in. -deep metal outlet box r to ho 
placed between the wall studs. Cut the 
hole, install wiring to the outlet box and 
from there to a power source, such as a 
nearby light switch, outlet or junction 
box. 

Since you ll be running the wire from 
the limil switch in the attic through the 
attic floor to the control switch below, 
you may save time by enlarging the 
hole in the attic floor. 

Once the wiring is complete, attach 
the control switch to the outlet box and 
install the cover plate. 

In the attic, cut along the appropriate 
lines on the corrugated plastic plenum 
sleeve linen which prevents dust on the 
attic floor from being drawn into the 
fan. The liner has dotted lines to follow 
based on 16- and 24 -in joists. I had to 
improvise here. too. Sects re the liner to 
the fan housing, then attach the fan to 
the joists with screws through the 
grommets. Cut and re-ley your attic 
flooring around the liner, 

Hack in the haJJway, lay the shutter 
flat on the floor. Push two brackets Into 
the sides of the shutter and attach 
springs to them. Adjust spring tension 
to allow the shutter to open and close 
freely. 







Remove all leftover na Us and Dili of plaster 
or plasterboard from the exposed Joists. The 
edges of the hole should be smooth 




The construction of my house required me 
to narrow the width between joists by 
nalfFng a piece of 2 4 to one of Them. 



Mount the shutter to the joists in the 
ceiling opening. Drill pilot holes into the 
joists by having someone hold the shor- 
ter over the opening. Drill one side and 
insert the screws sufficiently to hold up 
the shutter, then do the other side. 
Tighten the four screws. Make sure you 
use screws of the right length for your 
ceiling. 

If the shutter louvers don't open and 
close freely, and spring tension is not 
equal on both brackets , the problem may 
be uneven tightening of the mounting 
screws. In that case, loosen the strews- 
5 lightly until the louvers close properly - 
You shouldn't Install a fan Without 
adequate venting area The air that the 
fan draws out Of the house must be 
pushed out of the Attic through vents. 
Generally; you should provide 1 sq_ ft. 
of vent area for each 760 C-fm delivered 
by the fan Thus, Searo recommends 
that its 30 in. model be provided with at 
least 6.8 sq. ft. of open vent area 
Since my attic did not contain suffi- 
cient venting area, I installed a Sears 
automatic gable shutter (Model 43- 
6426, S54.99), which contains a 6.3- 
sq.-ft. venting area. Soffit vents and 
root' louvers also can provide ventilation- 
After following installation and wiring 
steps carefully, read Sears' Suggestions 
for proper fan use Then you'll be confi- 
dent that last summer's muggy memo- 
ries wiU remain just that — memories 

— Richard E. Grayson 
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BY MORI SCHULTZ 



D oes automatic transmission 
maintenance pay? "Not usual- 
ly/' say 1 he automakers. " Absolute- 
ly," say transmission repair shops. 

Since the early 1970s, carmakers 
have dismissed regular A/T mainte- 
nance as a wasle ol time and money 
for cars that are driven under nor- 
mal conditions. Far example, 
Chrysler arid Ford contend lhal it 
n&ver has to be done, GM says 1o da 
it once every 100,000 miles, 

"Our durabilily tests prove that 
given Ihe quality of presen I -day 
Liansm ission fluids , ma in tei sa nee 
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beyond what is recommended in 
GM maintenance schedules will no I 
prolong the life of a Iransmissson," 
an official at GM Service Research 
told me. 

Those who run transmission re- 
pair shops don't agree, ferry Luw- 
en, owner of the AAMCO transmis- 
sion facility in Bridgewater, NJ., 
contends that servicing every 20,000 
miles helps extend transmission life 
in several ways. Firsl, you are able 
lo determine il a problem has devel- 
oped then could, if not I rea Led, lead 
to extensive damage. Second, as 
lluid ls drained small particles that 
can slip through the filter and enter 
I the heart of the transmission to has- 



Checking (laid feveJ regularly tincJ Ft' 
plenishing when necessary is vital for 
oh lama lie Transmission life, 

ten wear are also drained. Third, 
some ol ihe new compact transmis- 
sion fillers eventually clog and need 
replacement. Finally, owners may 
nol be aware that ihe way they use 
their cars is considered "severe" by 
automakers, Scheduled mainte- 
nance will provide the needed pro- 
tection. 

'Severe 1 versus 1 normal' 

There is no disagreement that 
high temperature broughl aboul by 
severe usage causes A/T 11 usd to 
oxidise and its additives to brook 

5J 









material in the bottom of a transmis- 
sion pan and that this does not nece- 
sarily indicate excessive wear. With 
some cars, a small amount of pow- 
dered brass may even be consid- 
ered norma). 

More than one car owner has 
been talked into unnecessary re- 
pairs alter being shown a transmis- 
sion pan that contained only normal 
wear material. 



9 Vehicles used more Shan half the 
: time in city traffic when the temper- 
ature is 90° F. or mare. 

9 Vehicles Lhat taw trailers. 

9 Vehicles ope fated in dusty ar- 
eas. 

9 Vehicles driven frequently on 
hills and mountains. 

9 Vehicles that are used for taxi, 
police, limousine or commercial op- 
eration. 

Early detection 

By performing regular A/T ser- 
vice, you may detect a developing 
transmission problem early enough 
to save a lot of money. When you 
drop the transmission pan to drain 
fluid, you can see if brass or white 
metal particles aie present, then 
you can replace the affected part 
before the damage progresses past 
the danger point. 

Lowen J s AAMCG shop charges 
$650 to $850 Eo overhaul the trans- 
mission oi a rear- wheel -drive car: 
$350 to $1,060 if the oar has front - 
wheel drive. To replace a single 
planetary gear that is breaking 
down and depositing metal parti- 
cles in the fluid, Lowen charges 
about 31350. 

Lt J s important to remember that 
there will always be some clutch 



Z. Strip oft the old gasket 

from fia* hod jr 

and pan. Use a scraper 1/ necessary. 



Here are the steps lo follow for 
periodic A/T service: 

1- Warm the transmission to open 
ating temperature, shut oif the en- 
gine, and raise the car. If you r ve put 
a drain plug in the pan (see below), 
place stands under the front wheels 
and chocks behind the rear wheels. 
This way, the pan is pitched toward 
She rear so the (luid will drain freely. 
Drain plug or not, you'll be working 
under the car, so make sure ifs 
securely supported, 

2. Place a drain pan under the 
transmission and loosen bolts hold- 
ing the pan in place. If you don't 
have a drain plug, drop one comer 
of the pan lower than the others and 
allow it to drain (see Fig. 1), Onoe 

the I low stops, remove the remain- 
ing bolts, being careful not fo 
spill the fluid still in the pan. Cam 
tion: Be careful not to get fluid in 
your eyes. Wear eye protection. 

3 . When the pan is down, exam- 
ine the fluid left in it. It should be 
red. If it's dirty and smells like var- 
nish, the fluid is worn out and has 
oxidized. If the fluid oxidation is 
accompanied by large deposits of 
clutch material, it may be the result 
ol slipping dutches. Any condition 
that causes excessive fluid tempera- 
ture can cause oxidation. Remem- 
her. Some clutch wear is normal. 

Severe usage can cause fluid oxi- 
dation, The installation ot an auxil- 
iary transmission oil cooler can help 



WRENCH 



1 . To drain transm i ision pan , loosen bolts 
tbqf bold the pan lo the (mosmiuion body 
and lower one corner of (be pan. 

down, and car manufacturers en- 
courage transmission maintenance 
under these conditions. Chrysler 
and GM. for example, recommend 
service every 15.. 000 miles — Ford 
every 20,000 to 22,500 miles — in 
vehicles that are subjected to severe 
usage. They define severe usage as 
fallows; 



3. Tran&misMotn Biter li held by one or 
two jcrews, Rep/act tht filter If it's paper, 
metal Biter* in solvent and louse. 



TRANSMISSION 
PAN 
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4. Metal pdrlldtf an (he back of ihit filter 
could bora cimi Idled fhrociyh the trans- 
mission, causing unnecessary wear. 



lilter. Glean a metal litter in solvent 
and reuse It, When you install the 
filter, make screws snug without 
overtightening them. 

6 . Place a new gasket on the 
transmission pan (Fig. B) and care- 
fully lay the pan against Ihe trans- 
mission case so the gasket doesn't 
crimp or tear. Install bolts finger- 
tight. Then, using a wrench, tighten 
bolts snugly in an alternating pat- 
tern. Do not overtighten. You may 
crush the gaskel and cause a 
leak. 



and fix it. Transmission ftuid doesn't 
evaporate. If the level ever drops, 
look for a leak. 

Transmission drain plugs 

When you drop the transmission 
pan to drain fluid, only some of the 
fluid pours out. A considerable 
amount remains in (he torque con- 
verter. Most torque converters don't 
have drain plugs. To drain all of the 
fluid remaining in the torque con- 
verter, the transmission and torque 
converter have to be removed from 




7* Remove the A/T fluid dipstick 
and place a clean funnel in [he dip- 
stick tube. Add fluid, a quart or two 
at a time. Reinstall the dipstick each 
time to gel a reading until the fluid 
level shows FULL. Start the engine 
and let it get warm. Move the trans- 
mission shift lever slowly through 
the shifting pattern, stopping ior a 
tew seconds at each gear. Check 
fluid level again and, if necessary, 
add fluid to bring the level back to 
FUJ-L. 

There are two important facts you 
should be aware oi, Farsi, dirt is an 
A/T's worst enemy. Take steps to 
see that none is introduced into the 
transmission through the dipstick 
tube. Second, don't overfill the 
transmission. Excess fluid can 
cause the transmission to slip. 

To make sure you haven't 
bolched up and caused □ fluid leak, 
keep an eye on the fluid level for a 
few days. If it drops below the FULL 
mark on the dipstick or you see signs 
of fluid on the ground, find the leak 



prevent overheating that occurs 
due to trailer lowing, mountain 
driving or other severe use 

If the fluid looks milky, ihe trans- 
mission oil cooler has sprung a leak 
and coolant is mixing with A/T fluid. 
Drain coolant as well as A/T fluid. 
Remove the radiator and have a 
radiator repair shop replace the 
cooler. 

Continue fluid inspection by hold- 
ing the pan to sunlight or shining a 
light over it. See if you can spot 
white metal or brass particles. If you 
find them, you can have the trans- 
mission disassembled and the dete- 
riorating part replaced before it 
leads IQ more extensive damage, or 
you can gambte that greater dam- 
age won't occur — it may not, 

4, Strip the old gasket from the 
transmission and pan (Fig. 2). Then 
wash the pan in a nonflammable 
solvent. 

5. Remove the filler (Figs. 3 and 4). 
Discard and replace a paper or felt 



torque' 

CON VEFtTE 



CONVERTER 

HOUSING 



□ RAIN PLUG 
■CCfTSS PLATE 



fl. Mail Fords hem? Eofi|d« converter 
drain plugs r which allow you to empty Ihe 
cEinfrtfter /or a complete change. 



the car and Ihe converter has to be 
power-flushed on a special ma- 
chine. Generally, many Ford-built 
cars have a torque converter drain 
plug. GM models dan\ and neither 
do most Chrysler- built cars from 
1977 on. 

There is a way around this prob- 
lem, but first find out il there Is a 
drain plug in your torque converter. 
Look for an access plate on the con- 
verter housing. Unscrew Ihe attach- 
ment bolts and remove the plate. 
Then r have someone in the car click 
the starter motor in short bursts lo 
see if a drain plug comes into view. 
(Keep the engine from starting by 
disconneaing the ignition cod.) If 
the torque converter has a drain 
plug; remove it to drain all the fluid 
(Fig. 6). 

Even if your oar doesn't have a 
drain plug in ihe torque converter 
you can still do a good job of remov- 
ing dirty fluid and replenishing 
additives with Lwo or three succes- 
sive pan drainings and refills. In- 
stalling a plug in the pan will allow 
you Lo do this easily. To install a uni- 
versal drain plug, drop the pan, 
pour afl fluid and wash the pan in 



3 Lay new gasket carefully in \ 
place, making sure that the Jioiu \ 
In ihe gasket align with (hoi# In ' 
Ihe pan. Da not crack or wrinkle the 
gasket — if you do. fluid will Ieoh. 
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TRANSMISSION 

CASE 



MODULATOR 



_MOUNTJ'N£ 

..BRACKET 



PHOE3S FOR F MJLD 

With screwdriver 



solvent. Drill a '/ 2 -inch hole near a 
rear comer ol the pan. 

Clean off all hurra and bolt the lil- 
ting through the L A-inch hole. Screw 
the drain plug into the fitting (Fig. 7) 
and reinstall 1 he pan. Make the plug 
secure, but don't overtighten it or 
you'll damage I he plug or fitting. 
{B&M Automotive Products, 9152 In- 
dependence Ave.. Chats worth, 
Calif. 91311, sells a drain plug kjt 
through auto parts stores.) 

Pour in enough fresh A/T fluid to 
fill the transmission. Drive the car 
br a day or I wo, so fresh fluid mixes 
with the old fluid that was trapped 
in the torque converter. Then un- 
screw the new transmission drain 
plug and allow the fluid to drain. 
Refill the transmission and repeal 
this filiing-driving-draintrig proce- 
dure two or three times to replace 
most of the old fluid with new fluid. 
Of course, you will slill have to 
remove the pan \o inspecl or 
replace the filter. 

Band adjustment 

Should transmission bands be 
adjusted as pari of a servicing pro- 
gram? Thai depends. Most GM 
transmissions are nonadjustable — 
bands are adjusted automatically. 
Manufacturers of transmissions ihal 
have adjuslable bands stipulate 
that an adjustment is not necessary 
unless the transmission is used 
under severe conditions. Ford, for 
example, calls for an adjustment on 
some vehicles every 7,500 miles 
when severe usage is evident. How- 
even if you follow a periodic main- 
tenance program with a transmis- 
sion thafs used under normal con- 
ditions, it's usually not necessary to 
adjust bands* 

Transmissions that call for a band 
adjustment usually have an adjust- 
ment mechanism on the outside of 
the transmission housing that tight- 
ens the from bands* The rear 
band adjustment mechanism is 
usually inside the transmission, 
and in many cases you have to 
remove the valve body to reach it 
Bands should be adjusted to manu- 
facturer specification, which is nor- 
mally given in inch- pounds. A 
larque wrench and a shop manual 
are needed. 

Vacuum modulators 

In some cars — those made by 
Chrysler, tor example— the linkage 
or cable between the carburetor 
and transmission allows the car to 
respond to driving demands. This 



TRANSMISSION 



7* JfllJa/ling P dtafn pfug an the pan will 
fa; you dJlure and drain mosl 1 o( Jbe dirty 
fluid from the torque oontoriot. 



linkage usually needs no adjust- 
men! unless the transmission is 
removed from the car. 

The other conlrol. used primarily 
by GM and Ford. ]s a vacuum mod- 
ulator* If There is a sudden change 
in the way the transmission shifts, 
pull the vacuum line from the vacu- 
um modulator, which Is on the side 
ol the transmission {Fig. 3). If A/T 



fluid drips out, you've uncovered 
the I rouble and. luckily, can make 
an inexpensive repair. The mod u Ja- 
in r diaphragm has (ailed, so re- 
place Ihe modulator. Other signs 
1 ho* the modulator has gone bad 
oi e -3 drop in fluid level and while or 
gray engine exhaust smoke. Also, 
make certain that the vacuum line is 
net leaking at the other end where it 
connects to the carburetor. 

Choosing fluid 

Its important to fallow the 
manufacturers recommenda- 
tion for the type of A/T fluid, 
since improper fluid may 
cause malfunctions. Ford calls 
for Type H fluid to be used in Lis 
Cb transmission. Otherwise, 
manufacturers recommend ei- 
ther Dexron II or Ty pe F. Check 
your owner's manual before 
you add or replace fluid. If you 
can't find the information in your 
wner's manual, look iL up in a 
shop manual or ask a mechanic at 
a dealership or transmission shop. 
Be sure you know the transmission 
model and year of manufacture. 
Some carmakers (like Ford) use 
Type F lluid in older models and 
Dexron El in new ones. 

If you service your automatic 
transmission periodically, it should 
never lei you down. You are less 
likely to be victimized by an unscru- 
pulous transmission shop if you can 
shop around, rather than having to 
settle for ihe most convenient shop 
after a breakdown. IM 



0. To test a vacuum modulator for leak** r# move the vacuum iio*e and look ior fluid 
intid*- The Jjcme ihouJd be dry* It it's wet. ujiimw of unbolt modulator and replace JL 
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WIN PM 3 FOREST RANGER 

fCojrNnued fram page 48) 

shell Coleman cook kit, cooler, propane 
si ove and lamems and, of course, the 
special storage units. 

AJi this, plus the trip Eo New York if 
you live outside the area, can be yours if 
you're our domost winner- Below are 



the official rules for the contest flead 
£he/n c^mfuUy Then fill in your official 
entry form and mail k before midnight 
Aug l r 1984 

So hurry. Fill out your entry and send 
it in today.. M 



CONTEST RULES 



1, On the entry Glan^ pnnlnt below, or on a 
separate sheel o f paper, give us your suggestion 
for the next Popular Mectmtcs vehicle modifira- 
irgn project and Jell us why yeny ih ink it would be a 
good proieut 

In Other wOrd-s. il you could customize any car 
cr hghi truck, wh ch onn wouto you chouse, ho* 
would you change il, and why 7 For instance, aur 
Fore&i Ranger is a Ford Ranger pickup that we v* 
modified to be the idea! utility vehicle for Ihe 
outdonrjman Should our next proved vehicle he 
perhaps, the iransfor maliun of a standard Deflioil 
ssdan mso a sporty caj thai handies kke a 
Pprsche'? Qr what about taking a standard econo- 
my sedan and! making il inio> Ihe ideal urban com- 
muter vehicle? Those are jusl two examples Vnu 
tan probably think or better ones Don't foigef lo 
[ell w.by yuu think it would be a good proved 

3- Yew musl be oi legal driving age in youi 
slate to enter All enlmils musl sign the entry 
blank and verily trial iney are ol legal driving age in 
ttieir slate. 

3. While there is ho limit to Ihe length ol your 
suggestion, please be tg Ihe purnE and as bnef as 
possible. 

4 . On* entry per family is permitted. An entries 
become m property of Popular Mechanics and 
cannot be relumed 

5. Entries will be itrdged on originality, imagi- 
nainon, practicality and usefulness. 

6. Preliminary ludging win be done by ihe 
automotive department editors or Popular Me- 
chanics. From initial selections, ihe final winner 
will be selected by Popular Mechanics Editor-in- 
Chief Jotin Lmfcletler 

7. The decision ol the lodges ts final fro 
cufrespondence or telephone tails regarding the 
con lest will be fHxepied or entered into 



0- The winner *iii receive the Fortsl Ranger, a 
1963 Ford Ranger pickup truck modified by the 
Popular MecAintcs slall Ip addition, the winner 
will receive certain eqmpme nt Ehe* has been added 
to ihe Foresl Ranger 10 enhance ns vakre and 
usefulness The Foresl Rangei #iu be tamed ow 
to Ihe winner in a&-E5 condition a\ the time ihe 
pn?e is awarded All Laxes hc*fls#s. insurance 
and other tees are the Hrs^onstbriifcy cri the winner 
II applicable, we will provide coach travel with ft 
commer&ai arr or ran earner lo New York and 
provide one night's accommodations in Order to 
accept the p*i?e 

9. No cash payment will be made in place nl 
the prize 

to. The contest ns open to anyone n&sdihg m 
any pH the 50 United except emptoyses ol 
The torsi Cmp and their [Amines. 

1 1 . Entries should be mailed tn Forest Ranger 
Coniesi. Popular Mechanics. 2ZA West 57 St.. 
New York, N Y 1001 g. 

n. Entries must be fJOSlmatied More Aug 
1, 108d. arid received by Auu 6. 1304. 

13, Tue winner wilt be nobted by Sept 3. 
1904. and may be a&Uto lo execute a duality mg 
atljdavit 

T4. Attei the wanner is nolritfto. floater Afc 
Dfwrwcs will provide She winner's rams to anyone 
who wishes it and who sends ir& a stepped, «tf- 
addres&ed eovtfppe with the rgQue&l 

15, The winner muse agree in writing to be 
phologFaphed wilb the Forest Ranger irock and 
various members ot ihe Pppu^; slid, 

and consent to his name and photos being used in 
conjunction with this contest and ds resuH In A 
future issue ol Popular Mechanics and tor all 
media advertising andtoMrada 

1i. This ennfesi is void whet* prphiijitod 



i 1 

i OFFICIAL POPULAR MECHANICS « 
FOREST RANGER ENTRY BLANK ■ 



Here is my entry. I agree to abide by the rules. 

I think the next Popular Mechanics vehicle project should he 



1 



Name 

Street Address 

City State ZIP _ , 

Grp and m<*r! to Forest Ranger Contest, Popular Mechanics, 224 West 
57th St., New York, N Y IQQI 9 . Entries must be postmarked before 
midnight, Aug. 1, 19B4, and received by Aug. 6, 1944. , 





-tlWHI t*fC-Tr iMiV iflllil HI 

k«n iKtitUi; m Rn IucjpjIiiq j 
ml belly c z i ■ ' a b- -r mil 

YOU Cwi Do II Toe I 



nn i|rr 



1MOO Field fildg, Konsac: fiily. Mr, 44111 
PI «b( Uifb IIEI Bwk tQ jwr Fulur* ' 



ihpi ii Nil imiuiim jnd nu suiSMAit Win can eatr' 
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Dynamos may harness wind. 



Wind power 

Wind power is a form of 
energy which costs nothing 
10 produce, but This 
advantage is seriously 
diminished by the Fact 
thar the wind is no? under 
human control. Hie 
possibility, however, nf 
combining the power of 
the wind with specialty 
governed dynamos md 
batteries in such manner 
That This erratic power 
can bo transformed into a 
perfect Ly steady flow 
available for use at any 
moment, may mean a 
new Future for the windmill 




Heavy battleship 

The lhl Vanguard"’ (above), 
is England's greatest 
battleship yet Launched, 

She is a "Dreadnought” 5UU 
ft. long with a beam of R4 
ft. and a draught of 27 ft 
Her displacement is 
19.5-00 tons. 



Tickets on demand 

With a view of reducing 
the workload of a railroad 
ticket office ... an 
ingenious printing maclunc 
which prints the tickets is 
in use in Germany Tickets 
are primed wish lightning 
rapidity. 



50 YEARS AGO; July 1934 




New pi Pots are disciplined. 



West Point pilots 7 

Flyers who win their 
wings at Randolph Field. 
Texas, "the West Point of 
the air." differ as greatly 
from the old-time, war- 
trained aviators as the 
ancient Jenny s differ 
from she modem bombers. 
The old-timer was a 
rugged Individualist. Not so 
ihe young flyers at 
Randolph Field. These 
youngsters, termed The 
' shock troops of the air, 
live for a year under 
strict Army discip line. ITicy 
loam io obey the least 
command of a superior. 



Auto stabilizer 

STfiventing the 
automobile from turning 
over or swerving after a 
tire blows out. a hydraulic 
stabiliser is available for 
making the steering gear 
safer. The device lakes 
charge of the steering gear 
in an emergency, holding 
the car straight It's 
mounted hot ween the 
fronL axle and steering rYkl 



New color phot«« 

Dual tone? photographs 
may be produced by a 
system calling tor the use 




A test car has 3 blowout at 
high speed 1 frgp). The 
hydraulic stabilizer f above] 
keeps ll from swerving. 



of only one toning solution. 
Several colors may be 
obtained on ordinary white 
photo paper. 



25 YEARS AGO: July 1959 




Model plane files at 1 72 mph. 



AM American 

You'll have good chances 
of breaking the world's 
speed record wilh a copy 
of ihe "All American M Even 
though The lightninglike 
plane holds the world's 
record of 1 72 mph for 
propel lor driven models, it. 
has been limed 
unofficially a! speed s as 
high as ISO mph Those 
who build this speed model 
will find it very easy to 
fly. The original All 
American uses a Magna 
magnesium pan. a Stamm I 
Clriss 0 control unit and a 
McCoy W Redhead racing 
engine. 




Disneyland rides 

Forty- passenger 
submarines, a bobsled ride 
down a replica of The 
Matterhorn and 32- 
passenger monorail 
trains are features of a new 
addition to Disneyland, 

The [non orail is The first of 
its kind in the United States. 
Its trains ride on rubber 
tires on concrete beams 



Small car house 

For the traveler who likes 
lo steep outdoors the British 
have designed a 
waterproof, ventilated 
si ee 1 1 ing c :nmpa rt mem 



that fits even small 
European ears. Six feet 
long and four feet wide, the 
sleeper accommodates 
two. It folds down to the size 
ol an autotop carrier. JM 



se 
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PM 

PHOTO 

HINTS 



Don't 
waste 
film 

Wh E Tl you h>iV+' 

to take a half- 
exposed noil of 
film out of your 
uarnifia to switch to another typo 
there's no nefjd to waste the rest of the 
no 1 1 , Mote the n u mber of frames already 
exposed then wind tho film back into 
the cassette until it just slips off Lho 
take-up spool. Remove the film and 
write the number of exposed frames on 
the protruding tab. When you reload 
ihe film, advance it two frames past (he 
expos**! portion and start shooting. 

- Bob Cm well 



Reducing darkroom dust 




If dust on your negatives is a problem 
try grounding your enlarger. Attach 
one end of an insulated wire Lo a screw 
in your enlarge r head and run the other 
end to a water pipe or grounded wall 
om lei The wire will drain off static 
electricity and help to keep dust from 
being attract^ to your negatives. 

— Bob Grewotl 

Label the 
caps, too 

When you La- 
bel chemical 
jugs to identify 
their contents, 
remember to 
la be I tho caps as well . Residues bu lid up 
inside the caps and can contaminate 
other chemicals if the caps are inadver- 
tently switched . — Keim Qherrechi 





WOODWORKING MACHINES 
& in 1 Combination 



|[| PSSSSSSST!!! 

‘jj l The Most Affordable 








* 10 TASLE SAW 
*m DISC SANDER 
*m" VERTICAL 

DR ELL P R 3 

* HORIZONTAL 
□RILL PRESS 



VERY IMPORTANT^ 

It The CJn^ rriMhinfl fruifl 

^ A ALL CAST I RON TABLES 
H B HE AVY DUTY DESIGN 
^ C DEVELOPS 3 HP MOTOR 
D. BUILT AS AN INDUSTRIAL 
MACHINE 

OMf Ri^C£ FOR ALL YOUFI WRECKS 



Helicopter in the World! 






Skylighting with 



The Of*vH 'jl t>enin|j *& U r u^n per=c-nol wfi M^bird 
witti Ihc tpaad ana iiyta qr a corpci u* l*ifil>co^l*i |h.i? 
* 0 * If* * *p#AM ■ Th* EaS: n i 23-yior Svolu- 

tiun in wwqr- E*+ryihirg Hhw'A'it ***■ eli ear-mr ts* 
Ift 4 bffh! hilltop enn be YOU** tor myth 
km Pinr- vo.i #khjU e* prci Tike Pm Fkil Blip — C-'oor 
Qilf >Viy5irfli«i. inle^iHW *lld 

excihng lull color br-ochur* to Pm all os* 

flfrwWky E t+c. wciwdad * 4 wp-by-iwd swt^rmrt 
ol l!^ RotorWtsy pFoflrnm ®irew-ineM, drawings ■ cotor- 
tu 1 24- h 3E posilur Mil «*w«y ol ill rru^w rc-TipnAioiii 
*Utq* 0 l«iB* 0 l -irifQtm. 4 hqft. t* ■ r.^: i rl 13 MH4 '1 4A4 A ip*- 
cvil chVr plus 1 sopjiraiB tHlimoniiJ tirochurn hj: 
o&jb-ts is a unique • M aH pqste 



I 

I 

I 

I 

■ 

■ 

I 

I 



Credit Card Cinleiw*, Call Toil Fra* NOW In 

US iBOGlflS^JSM **sr 1«3 

AJ-h * m a^id iiawaB 1 WO! 854- 15 1 ft ppp tfiS 

Charge to Wanercjfd. VISA Am £* 

i 

Fxpinnonljfig 

StQPB.lii'* 1 

O !i«lnl#iA|ii«iSlZ00i5n0Cov^»a» 

N4HW 

Bur/Oceup.: 

Andrew 

Crtj: 



_ fr-Hn 



ROTOR WAY AIRCRAFT, INC. 4 pM7 

Un w fiphnwmn. D*pt jra? ChpwJiw AZ K*H ^ 



weth El ectric motor which 

DEVELOPS 3 HP 



CALL NOWIIl FOR FREE GIFT 
Toll Free (1*800) 421-246T 

IN C*u FOR NUL CALL COLLECT !2 tlf H9 076 1 
□ VISA L MASTEACaAQ n MONFV o»dcr 



plant 



MASTER WOODCRAFT CO. 

000 SPflUCt LftKi DFW! * fO SOX 609 
HARflOfl DITV CA 30710 

I A RefSuWiE- LiOun Groupl 



Oaalorrhic AvainUe 




Give your home a light end airy atmosphere with VENTARAMA 
Skylights. VENTARAMA has 33 years' experience making skylit 
homes noi only beautiful but problem-free. 

Easy-to-use screen/storm panel system, silent motorization and 
pole or hand -Crank operator will give years of easy carefree service. 



4k 



SKYLIGHT CORPORATION 

140 Canliague Rock Road. Dept. PM74. Hicksvilie. N.Y. IlflQi i5l6) 931-0202 
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PM SNEAK PREVIEW 






This fall, it wiif be hard to tell the 
imports from the domestics. Some cars 
will be a iittle of both! Here's 
what you'll see in the showrooms, 



Dadge Lancer Is m wor Id-class 
spore sedan with a 150-hp turbo. 



Merkur XR4Tt Is a German 
Import with a South 
American engine. 



Pontiac Grand Am Is one of 
three X-car replacements from GM. 



Sprint is a three-cylinder Honda 
done made by Suzuki for Chevy. 



Downsized Riviera will be Joined 
by Eldorado and TOrpmado twins. 



C ome 1985, the person determined to buy Ameri- 
can (or to buy an Import) will be faced with a 
problem — he won't be able to teU the imports 
from the domestics without a score card 

Many American cars now contain Japanese engines Or 
iransmissionsH European fuehinjection systems, and 
other imported parts- On the other hand, many foreign 
cars sport headlights, windshields, air conditioners, trim 
and accessories that were mad e in America - 
Then there are the "captive imports/' foreign cars sold 
with familiar U.S. nameplates. Not to mention the 
imported nameplates that are now assembled in Ameri- 
can factories — VWs r Hondas, Reuaults and Toyotas. And 
the "Detroit™ cars that are actually built in Canada or 
Mexico. 

The y fr&r 1 385 will show revolutionary as well as 
evolutionary changes. There will be at Least nine all-new 



models, a third of them captive imports. A number of 
familiar- looking cars will have worthwhile changes un- 
der the skin, 

General Motors has apparently quit trying to match 
import, quality and price in the small -car segment- It wil l 
bring in Japanese cars and hang Chevrolet bow ties on 
them, Chevy dealers in nine western states will sell a 
from -drive, two door hatchback built by Suzuki- Its 
three-cylinder gasoline engine is said to be a real 
rougbhouso. but ii will show more than 50 mpg in EPA 
rests, Only 17 r G00 of them will be let in under current 
import restrictions, and we'll know it as the Chevy 
Sprint- Chevy dealers in 1 6 eastern states will get io sell 
30,000 Xsuzu two-door hatchbacks and four-door sedans 
under the Chevy Spectrum label. 

&Y 1985 Va, the Chevrolet-Toyota joint venture in 

(Fleas® turn to page 82 } 
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^ U.S. 
Made! 

11SV & 

230V 

Plug-in 

Power! 



Sturdy MMl 
cabinet 1 ! 



AT BELOW 1 
DEALER COST! 



AT FAR 
BELOW 
DEALER 
COST! 

Factory new! 

Factory 

perfect! 

A money- 
saving 
investment 
for years 

of service! 



Meta! 

case 



Manufacturer's 
Suggested Retail 

* 75.95 



OUT THEY W AT WiVtz 



*29 

OfdtifMo 61972 

Sllip. I- iir ilHii ilj S4 26. 



Factor* mm] 

Fat lory 



cycle 



tasy-te- 

SM 

sizes! 



High Speed 

DRILL BIT SET 

* Rugged, industrial grade HSS (High 
Speed Steel)! 

* Double tempered sf«f tor Superior Girt- 
ling strength! 

* Hardened ly utilizing steam-homo Heat- 
treating process as part of Hie furnace 
temperature! 

* rating; The highest classdlicalteii of 
drift strength and Integrity! 

* Full jobber length (straight shank)' 

* Sizes 1/1G" thru 1/2" in 64tfis! 

* Metal index-type storage ease included! 

When these drills were designed, a great deal oi 
quality was built in !□ ensure ihey would Em 
popular m the U.S. market. But the high quality 
required a high price lag. higher than some 
comneEiiive Oriental models This cul down on 
producl sales and a national disiribtitof end- 
ed up with an overstock for liquidation 
These drill hits are made oi industrial grade high 
speed steel, specially hardened al high furnace 
temperatures lor super strength and culling 
po »frr V ou tan count on any one pi ifce 29 drill 
bils in this set (sizes 1/16' thru ft") to ho re fight 
through the roughest o! mvtate. without (re- 
quenl sharpening! 

You can selecl the proper drill bit with ease! Ait 
29 drill bils are in- 
dividuaiFy housed! in 
a handy IntoMypa 
metal tai t Lilt IM lid 
and 3 index sections 
raise lo vertically 
present the drills and 
their sizesl Close the 
I id and index sections 
loJd compaeily! 



ltt-lip. BENCH STYLE 

10" TABLE SAW 

Ideal for rip-sawing, cross- 
cutting. dado cuts, rabbet 
cuts! Perfect for rough con- 
struction and finely crafted 
cabinet work! 

• Rip fence lochs in position { on cither side 
of blade) for precise cuts! 

• Miter gauge has calibrated indevsettiiigs 
fur accurate arista cute! From 30* right 
and left, 0(T and any angle in between! 

• Blade guard with anti -kickback feature! 

• Dependable 4,800 rpin, 1^-hp. ha 1 1 -hear- 
ing motor. Double insulated tor safety! 

• Handwheel raises lowers blade! Also tilts 
Made to exact ingle setting 0" to 4S°! 

Tu ho ip pay for operating expenses, a manu- 
facturer liquidated a portion of its production 
capably. Ed ensure a large amount of business 
Tor an extended period ol hme. As a resull. we 
□blamed these versatile 10' Tabte Saws! 

Switch it on lor fasl, accurate saw cuts! Easily 
do tough jobs I ike sawi ng at a 45" be ml- I , or cuts 
like compound angles! Set it up for: crosscut- 
ting material, nipping slock, mile ring angles 
catling repetitively withoul marking each piece 
and rabbeting corners in two easy steps^This 
saw is also capable of dadoing or cuilmg a wide 
groove into stock (Saw blades and dado head 
HOT incl wilb saw, Can he purchased at your 
local hardwire store l 



This dependable saw 
is ideal for household 

1 ix 41 jobs! It cuts 
paneling, molding. 

2 x 4 s, and ad types 
bi wood up in 3V 
thick al a 90 angle 1 

Arbor nut wrench, 
taMe insert, hard-ware 

ami instructions ire 
included! 



Manufacturer's 
Suggested Retail 

* 169.95 
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0^4r Ho 
5Mp. tandling- 



p!u&-in power! 

Emergency Power, Gas Operated 

POWER GENERATOR 

Serious storms can knock out 
electrical power any time of 
year! Be prepared with this 
4000 watt power generator! 

• 8-Ap. d 4 -cycle ge&oUne engine! 

• Backed by 1 year Med warranty, 1 

Anytime of year, a storm could knock out your 
eleclrie power for hourj, or even days! Food 
could spoil in your refrigerator. The meter in 
your furnace could stop funning, leaving your 
family shivering in the cold ot winter. A well 
could stop pumping water needed for cooking or 
bathroom ton lilies. Such losses could cost you 
hundreds Of dollars, Gr ms ytrt even mure 1 And 
think ol ihe discomfort and inconvcnicnco for 
you and your lamiJy! 

But you H Fvt ft have to worry when you hm this 
Mullen) pwlablv generator its U S. made and 
and provides you wiih 3 convenient plug-in dlu- 
lels Tor 115V and 230V service 15 amps al 
■each outtel! 

Use Ibis reliable Power Generator to run your 
lights, sump pump, wall pump, power tools, etc. 
Plug in small kitchen appliances, a refrigerator, 
freezer, etc Of course. you eariloiwrate every- 
thing at one lime (remember the 4000 watt 
limb) But you CAN run enough things io keep 
vital lunchoris operating as you need them 1 

• 4- cycle ij** 

• 0-hp. al 3600 ppm 
-V Rccc-il start. 

• M^nm^l 
4 4 iq< nu s tank. 

4 Dn,s-iqn»*d to dnupatc 

h*Ht io* -coo+a* runnirtQ 

• 5r» \7'A”W * 

26"! a 10 M H 

■ W< iBi non. I4t> Ibt 

Pushbutton electric; 
start model 

faille at *588 

0*6" Ho 116S 



Compare at over 

* 1 , 000.00 
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*488 

LUde* Nc 119€ 
5hiRP-Mf !re-ahc «!«■, 



i SEND ME THE ITEMS I HAVE LISTED BELOW 

I (AN prwfri irt aubfWSE 14 L-TMri^. afi*r 50 -fJiyi 
I Of-fflri- void OL'Ii-idc ^Krigm^l 46 *i ai** J 



l earn 



In Minmou. t*it 1400- 742 -5£flS 



Haw 

Mmvf 



lum 



Ship 

Hpndl 



Pnc* 



COMB 



fa. nP»niK« tliab 
— tap 



N ATTM _ 



■ i Big price reduction! 



C.O.M.B. CO.' 

The Nation's LARGEST Liquidator 

14605 Zfllh AVENUE NfORTW 
k fvdlNNFjAPOIIS. MINNESOTA 56441 



APdrc-ll 

City 

Siai-t 

Ph«i* 

Sign ‘h*r* 



UP 




C0PT «fl*H l&B* n D M B L'C h.| 






THE IMS CARS 

ftr flnrinufld jhcjp- $0f 

Fremont, Calif., will be onstream, as- 
sembling a fwri four door Corolla deriv 
ative. By then, GM may also be import- 
ing miniears from Daewoo Motors in 
Korea (GM owns half of Daewoo). 

The General's American-made new 
cars include yet more variations on their 
from drive four^ and six-cylinder pack- 
ages- First of the r 85s were the Buick, 
Cadillac and the Olds C-cars, which are 
actually delayed 84 models that were 
introduced in April (see GM'$ New C- 
Cers; Front Drive Hus Top Of The Line, 
page 76, May fi- 
nest up are the N-cars, or GM-20S, to 
use the latest code name system. These 
cars will slowly replace GM's trouble- 
prone X-car in every division but Chev 
rolftt. The Olds Calais version will re- 
place the Omega and Pontiac's Grand 
Am wilt nudge out the Phoenix, but 
Buick's Somerset Regal will be sold 
alongside the Skylark X-car. 

Engines include Pontiac's 92-hp. 2.5- 
liter Iron Duke Four and B uick J S 120- 
hp, 3.0-liwr wen-firing 90* V6 This 
slick V6 uses B nick's multiport-fuel in- 
jection (MFI) system. It has six injectors 
that squirt intermittent ly r hut simulta- 
neously, once every revolution of the 
crankshaft. 

Olds will build the cars for all three 
divisions starting this fall whan the iwo- 
door coupes will be introduced- A four- 
door is definitely in the works, perhaps 
as an r B5Vz model. 

The downsized Buick Riviera/Cadil- 
lac Eldorado/Qlds Toranado (code- 

named K-car nr CiM HO) features the 
same from -drive package with only One 
engine — Buick 1 s 3.B- liter V6, this time 
with sequential fuel injection (SFI), a 
Limed system that iryects a measured 
squirt of fuel into each intake port just 
before the valve opens. These triplets 
can be distinguished by their different 
grilles, tai Mights and moflines — the 
Caddy getting a more formal, half-vinyl 
"brougham" roof. Both the GM- 20s and 
-30s will have four-speed overdrive 
automatic transaxlfls. 

GM is showing the most conservative 
stance of all with its frumpy Chevrotet 
Astro minivan (see Dvimii Listening 
Post, page 26, June ’B4). With a V6 
option and 5, 600-pound GVW rating, 
the front-engine/reat^drive layout is 
best suited for towing and other heavy- 
duty use. Seating for eight people or up 
to 1 BO cubic feet of cargo will make the 
Astro a topnoich utility vehicle- 

Ford entries 

The big news from Ford in 1985 is 
the U.S- introduction of the Merkur 
XH4Ti, built in Germany and sold an 
Europe as the Sierra since 1982. fts 
German 2.8-liter V6 wiB be replaced by 



the 2. 3 -Liter turbo Four currently avail 
ahle in the Thunderbfrd. This Amen 
can-spec engine comes from Brazil 1 

Most significant about the Merkur is 
the use of rear- wheel drive. Ford claims 
that steering and propulsion are best 
handled by separate sets of wheels on 
high ^performance cars. Lincoln -Mercu- 
ry dealers will sell Merkure. 

Ford's now minivan will debut in 




PonHa-r'j Iron Duke gets a new intake 
system for its throttle-body fuel Injection. 




GMs three- liter Vfc with multi port- fuel in- 
jection was used pn $4 Century and Gera. 



February (see Detroit Listening Fast, 
page 14, May H B4). The slope-nosed 
Aero Star is based on the Ranger truck 
platform. It will have rear-wheel drive 
for superior load and towing capacity- 

Chryslei^ four-door sportster 

Chrysler's 1985 new model is the U* 
body sports sedan, which replaces the 
Dodge 600 and Chrysler E-Class spoity 
cars. Called the Dodge Lancer and 
Chrysler Commander, they are front* 
drive, four-door hatchbacks powered by 
a IBQ-hp turbocharged version of 
Chrysleris 2,2-liter Four. A three-speed 
automatic and five-speed manual are its 
only transmission options. Handling, 
performance and interior amenities are 
aimed at the impart buyer., 

Recently, we accompanied Chrysler s 
tire, chassis and powertrain engineers 
on a ride-and-dri ve shakedown through 
the Blue Ridge Mountains, comparing 



their new H-body to a Mazda 626, 
Pontiac 6000 STB, Audi &0G0S turbo 
and BMW 528e. The Lancer/ Com- 
mander is a world class sport sedan, up 
there with the world's best in terms of 
comfort, handling and performance. 

Updated old models 

To commemorate the revival of the 
Internationa 1 Race of Champions series, 
there will be an 1ROG-Z/2B Camaro, but 
the package is more than fancy trim. 
Cross Fine Injection has been replaced 
with a tuned port system on the 306 
engine. The P245-serLes 16- inch tiros 
give the F’Car a skidpad grip of .92 g. 

The Corvette gets a boost up from 
205 to 240 hp via new Rochesror/Bosch 
port injection that closely resembles the 
Forsche 028 system. To counteract 
complaints of suspension harshness, 
the spring rates have been lowered at 
both ends and shock valving adjusted to 
compensate. Top-speed potential is 
now closing in on the 150-mph mark. 

Pontiac's Fiero two-seater will finally 
get a 14Q-hp, fuel- injected V6 and re- 
vised suspension in a special GT model. 

Refinement is the name of the game 
throughout most of the Ford lineup. The 
Mustang, now entering its 21st year of 
production, gets a nose job. The 5.0 - 
liter GT model benefits from an in- 
crease to 210 hp through the installa- 
tion of a roller Lappet camshaft. A 
declutching accessory boh arrange- 
ment will save power at high rpm. 

The front-drive Tempo/Topaz will get 
a Sport Hack option on five-speed two* 
doors only, good for an extra 15 hp. And 
the roar-drive LTD/Marquis will benefit 
from improved suspension, bigger tires 
and a grand touring package that in- 
cludes a 165-hp r throttle-body fuel in- 
jection version of the 3Q2-cu.-m. VS. 

The Continental Mark VH will contin- 
ue as the test vehicle for leading-edge 
electronics. Including a hands-ofT cellu- 
lar telephone with microphone built 
into the sun visor. Later in the year a 
l imited run of computerized dashboards 
with a touch screen display and infrared 
grid will be built. Call up any of a dozen 
"menus/ 1 then just put your finger on 
the screen to set radio stations, air 
conditioning controls or work the trip 
computer, A 200-hp 302 VS option oo 
the Mark VII LSC and an antilock brak- 
ing system will add to eryo-ymant- 

The Coming sales season will be a 
period of regrouping for AMC While 
there is work going on toward the 
company's first two- wheel-drive pickup 
truck, the most exciting news for '85 is 
the announcement of an Alliance con* 
vertible. The car's dire lack Of horse- 
power will be relieved by a standard 
1.7-liter Four instead of the 1.4. 

The recently downsized Wagonear 
and. Cherokee will get the option of a 
2.1-litor turbodiesel from Renault. VM 
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Warning; The Surgeon General Has Determined 
Thar Cigarette Smoking Is Dangerous (o Your Health. 



Marlboro Hod nr Longhorn lOU's 
you get a toi lo like. 



Kings S JQO's 17 mg W 1 1 mg nitnline 
M av par tigaieli?. FTC Report Mar Bl 








DRIVING THE BMW 3Z5e 



Six cylinders instead of 
four make BMW's small 
sedan a real smoothie 



BY NORMAN MAYERSOHN 
Assistant Auto Editor 



T he difference is noticeable from the 
moment you first step on the accel- 
eration Compared to the high -revving 
Four of the 3 lSi, tho 325e's torquey Six 
is silky smooth and pulls away from 
stoplights in effortless silence. 

BMW has created a new model, the 
325e, by transplanting the .six-cylinder 
528e engine into the small 3-Series 
body. But this isn’t the classic American 
big-engine/sinail-car hot-rod, swap. In- 
stead, it's a more refined and staid 
version of a high-spirited and highly 
respected sports sedan, 

Tho 325o is an addition to tho BMW 
line, and it goes a long way to advance 
the legacy begun 16 years ago with tho 
introduction of the 2002. That car was 
the archetypal sports sedan, a quick and 
responsive four-seater that didn't catty 
the drawbacks of traditional sports 
cars — things like leaky tops, cramped 
cockpits and assorted oil drips. 

With the release of the 325e r though, 
BMW's strategy in car building takes a 




Battery is now mounted in Trunk to help 
offset the extra weight of Six up front 



sharp turn. The 2. 7 -liter Six makes 20 
hp more than the 318i J s 1.8-liter Four 
and the torque increase is even mors 
impressive — a whopping 65 percent. 
But the 32 5e el so outweigh s the 3 1 3i by 
300 pounds, and the power increases 
are ell biased toward the low end of die 
rpm scale. 

High-efficiencv engineering 

The reason for the dramatic jump in 
low-speed power steins from tho fact 
that this engine belongs to the high- 
torque, low-rpm "ota" engine family, 
named for the Greek letter engineers 
use to denote efficiency. BMW's think- 
ing goes like this: By using a relatively 
large displacement engine at a lower 
crankshaft speed with a wider throttle 
opening, fuel efficiency is improved 
That's the big difference in the 325e r 
It J s programmed for an upscale buyer 
who is more interested in a competent 



sedan which doesn't require the 
amount of driver involvement that the 
peaky-engined 316i demands. 

The broad powerband of the eta Six is 
the result of careful engine component 
choices, from the long intake manifold 
runners that favor low-end perfor- 
mance to the revised combustion cham- 
ber design and intake valve size. Inter- 
nal engine friction gets a lot of 
attention, echo. Camshaft bearings were 
cut from seven io four, and low-tension 
piston rings and valve springs Installed. 
The result: Maximum power (121 hp) 
comes at 4,250 rpm, versus the Four's 
101 hp ai 5,800 rpm. Torque peaks at a 
very usable 3 r 250 rpm. Consistent with 
all this effort at low-rpm power, the 
final drive ratio has been dropped from 
the 31Bi's 3.91:1 down to 2-79. At 55 
mph in high gear, the engine of an 
automatic-equipped 325c turns over at 
a lazy 1JOD rpm. 

A four-speed automatic overdrive 
transmission is available now in all six- 
cylinder BMWs and is particularly well- 
suited to the flat torque curve of the eta 
engine. Built by 2F with a hydraulically 
actuated lockup torque converter, the 
gearbox is not revolutionary in design, 
but is a remarkable performer. Mileage 
(from efa figures) is only t mpg off the 
five-speed stick-shift numbers and ac- 
tually better than the automatic version 
of the four-cylinder 31 8i So, the high- 
gjwj turn to ag j| 
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Senior year, Dad 
lent me tne money 
for this car. 

I had to work 

construction all 
summer to pajr him back. 

Do you think Id use just 
any motor oil? 





Everything we do makes driving better for you, 

. + 4 . Kf - 



A 69 Charger, raised on 
GuKprkfe, - 

f put a lot of sweat into 
buying iL You better believe I 
treat it right. 

I think Dad liked the car 
right off He taught me to take 
care of in To change the oil fre- 
quently. To use Gulfpride 
Of course* the car didn't 
get to be fifteen years old with- 
out a few things wearing out. 

Like the speedometer The Sight 
switch. The driver’s seac 
But never the engine. 
Gulfpride has helped keep all 
eight cylinders coated, lubricated, 
and faithful ly humming away. For 
more than a decade. 

And Dad always said when 
something works ^ 
for you chat long, \ Z* 
you don't tamper * 5E3T 
with success. 

WHEN IT’S 
A MATTER OF PRIDE. 

Get a $i.CXJ rebate whtn yog buy 
S quaru of any grate of Gulfpride oil. 

Fix te taite. look for Gulfpnde displays 
at participating reta< i^rs 



tO*iM Ca^rukm IM* 



DRIVING the BMW « 5 c 

fCpnlirrcKid from twit* 64} 




Increase Tire Shop Safety and 

We WHI Give You This Solid 
Bronze Buckle. 

Heavy rnjck wheel /nm servicing can 
be dangerous. 

Moior Wheel Rim Safely T faming kii 
has material and instructions to help 
you teach wheel -''nm servicing 
and help avoid needtes accidents 
Sond for free frl Post [he SS-letv 
malarial Present the program to your 
service people. Rel urn validation ter 
lifioale And we'll send you a Motor 
Wheel Think Safety belt htickle 
Write: Dept. 91411 , 

Motor Wheel Corp. 

Lansrng. Ml 4S909 



MOTORS WHEEL 

F>ur.'vnifl> v nl T^- Grand ^.h - Tim * Ri.nt#f Co^pj-ih 





COLOR CATALOG 




{Including movement 
an S dial) 

* Do- it ’-yourself case 
kit, parts pre-cut 

* Finished docks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

* Factory direct prices 

* Solid brass West 
German chiming 
movements 

;* Money back 
I guarantee 

* Prompt shipment 

UASTTRC^nO. VISA M 
&HEfl5 O-L* AC^iPTTP 



CLOCK COMPANY 

won LC jS LAflOtis t man uF*CnjflBi 
Of OFlANDFATHEFI ZLOCX$ 

Dipt 1£«5 I^KKflh'ial Pi* 

FtrfNrt* A!*ban-* 3653J 
Tiptrr# Cltoci CorpormiDn D-rtpl 1 21$ 






efficiency design works not only in 
theory, buE also in practice. 

BMW did a thorough job in upgrad- 
ing the chassis for the extra load of the 
Six. Springs and sway bar^ have been 
brought up to similar to the 

European 323 1 model, and disc brakes 




High-torque, low-rpm "eta engine glv« 
the 125e a iO-hp advantage over the 5 101. 



are fitted to the rear wheels. The bat- 
tery has been tucked into the trunk 
(well-concealed under a carpeted pan- 
el) to help bring front-ta-roar weight 
distribution back to the balance found 
in four -cylinder models. 

On the mad the 32 5e has quite a 
different character from its four-cylin- 
der sibling. The ride is slightly differ 
due lo the uprated suspension, though 
that's no real drawback since the 3 1 Hi 
has a most supple ride tor its handling 
capability. But the 32 5e also carries 300 
pounds more hoft, which works against 
fast cornering. The power-assisted 
steering tends to be a little light at the 
liinit.s of adhesion for my tastes. But r for 
the level of comfort it returns, the 
BMW s handling prowess can t be fault- 
ed at ail. 

What is hard to figure, though, is how 
this model fits the image of BMWs as 
drivers' machines. All of the delightful 
engine sounds that pleas© th© 3 1 Si 
driver have been muffled out, and the 
slow- rawing Six does not encourage 
spirited driving the way the peaky Four 
does Upshift ing ai as low as 2,500 rpm 
will suit th© 325e just fine, and a factory 
rev limiter puts an unwelcome ceiling 
on the fun. 

The 325© does come with a couple of 
standard equipment features worth 
noting- An on-board computer with 
timetepeed functions is activated 
through the turn-signal stalk, letting 
you call up all displays without moving 
your hands far from the wheel. New 



sport seats rival any on Ihe aftermarket 
and let me find che perfect driving 
position I couldn i get in the 316L 

For sdi the sophistication of the BMW 
line there are still contradictions we 
carit square. Thera's no oil-pressure 
gauge an the dash, hut there is an 
elaborate fuel- mileage readout and ser- 
vice interval indicator. The ignition and 
door key has a built-in light as a mark of 
last -word gadget ry r but the window 
crank holes led in door panels when 
standard* 'equipment electric windows 
were installed are plugged with cheap 
covers. Do give BMW high marks, 
though r for the positive-locking shoul 
der harnesses, which I find more se- 
cure-feeling than the inertia reel belts 
in most cars. 

At $20,9 70 list (compared to $ 1 6,340 
for the 31 Si) you have to Look at the 
325e as a special -purpose car — a fine 
touring sedan with sporty handling, 
intended more for the mature user than 
the spurtsrorienied 3 1 Si buyer- 

A four-door version of th© 3 Series 
body will be released in the fall — when 
the six-cylinder version will come into 
its own. Order your four-door with 
automatic transmission and you'll have 
an excellent-performing, comfortable 
sedan. For the buyer seeking a true 
soul-stirring sports sedan, though, the 
high- winding 31 Si seems to be a more 
desirable choice, at 300 pounds, two 
cylinders and thousands of dollars less 
That sounds more efficient to me? ™ 



THE PM REPDRT CARD 


BMW 305 * 


GRADE 


COMMENTS 


AccHlcrrrtkwn 


B- 


Adequate. mu& m 
bspitfi, tor dan. 


Handling 


A 


Top notch lor such a 
comfy eatiaik a ways 
preC-ctdiWe 


Braking 


~A~ 


New -4-wheel discs im- 
[i-iavi; r aifi riSStaftCe 


filming 


B 


A touch light at high 
sqeeds wth ppwer assist 


Transmission 


A- 


New 2 F 4 -s 4 ittd Am 
never hunts lw ripn gea r 


Rid* 


B+- 


Slightly slide* wnh 
Europe^ 323 i sprmgs 
gnd gnocte 


Fun Korwny 


tir- 


As good as 4 -cyundfir, 
ERA 22 35 . .automatic 


dealing 


A+ 


Sport seals are nard 
tart mitftiadjuslaoie arm 
supportive 


Vision 


A 


Tail greenhouse gives 
greal view all around 


Gauges 

controls 


C 


Still no Oil presurc 


VerrtiMon 


B- 




Lots of choices but 
blow Fan is noisy 


Hoi** 

@55 mph 


B 


Engine is well-muffled . 

si ght axle whims 


Cargo 

capacity 


B 


Adequate tor small 
sporting sedan 


Engine 

serviceability 


C 


Six in 4-cylinder engine 
bay makes things light 


Rt and firtkfcb 


A 


Typically German 
CFBfts nunship 
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VIP 



MAKE BIG 

MONEY FAST 
wHh HMi-proM 



bt CUSTOMER 3 MTS 
AFTER RECEIVING KIT 

-'Ant Q4W Mpiirj Igr it 

*u1r fiftlerj. 3 furniture 
StflTHi, IS Ftst*urinti/b*rt. 
#lw bpwlerfi, llltyi ind IfllUf- 
*rwfl com|»niafc. Am mnjinjE 
JI.QQO I m«. llrMgf pH* 
To Expand lo o-ltiir lomni. As 
1ft Urtfl ulf impn, I know (Ipw 
much ‘liiti'l ■'* pairs li* nMUed 

trot 50^4, pf my Jofo on 

■tar lopi and Hill. 11 

C. tiwibin, Wn» 

ALL THE WORK HE CAN HANDLE! 

J, l havir i Tam used loti that u$4 my unfa, 
and Montgomery Ward, ft hitc h fflilly Pl«£fS rtiv 
buir. ( also hivs i Howard Johnson Resta yrtnl 
and rm-trl. II 1 s ill I can la he care of M 

Ralph R«itr, Ft* 



SWAMPED WHH BUSINESS! 

"This businti! i$ EIC, I did e lire* Nr m i 
local reltturinl. Am do inf a. job on one of I ha 
Bradford House reitaurants tl W, T, 0r*nf, and 
1 hey' re relamng me to ot her Grant managers. 
I'm twirnped * ith brainm." 

John Retd. H L 



MADE H40 IN 9 HOURS 

,a l repaired 55 chairs at the 
HCO C nil at S3 ?acH-*44C for 
9 hours work. Materials and 
transportation coat only S3S 1 On 
another joh, ruade SS4S in 3 
hours. I'm drone much better 
lJiaa VJP«( i*y you C4i>!" 

David tiieutn, S.C. 




V-1 15 



BIG, STUDY BUSINESS! 

■"After only 3 muetbs, l r m 
da sng ftpa it a for A ear 
dealer*. 3 furjufuie slor«, 
6 TtsCaurant.-lnis. Z hos- 

S itBi*. Bigiest wee* m * 
9H for 1 restaurant, 3 
car deal***, | mobile 
home, hew fo In bank Ed 
put morn? IB, not take It 
outr L t Rail, □kPi. 




START YOUR OWN PART-TIME/FULL-TIME BUSINESS 

for less than you'll make in an hour's work 



VIP's exclusive Vinyl Repair process puls 
you in a profitable business of your own, 
faster and with less money, than you ever 
dreamed possible. After jusi a few days' 
practice, you can repair holes, buls or 
burns in any item made of vinyl . . . car 
lops, seals, furniture, booths ... all Ihc 
things that are made of vinyl these day*. 

BIG DEMAND FOR REPAIRS 

No matter where you live . . . small (own 
or big city . . . every place that uses vinyl 
needs y<?ur service . . . homes, businesses, 
car shops, offices, motels, hospital, bars, 
resiauranih, buiet, beauty shops, and more. 

VIP ON-THE-SPOT REPAIRS PAY SIG 

Waft into any place, business or home, 
and in half an hour to an hour you can 
repair vinyl damages quickly, conveniently, 
right on the spot. That small repair can 
make you S10 to S20. gladly paid by your 
customer who can use furnishings right 
away. He save* money - you make it! And 
most of what you make as PURE PROFIT? 

GROUND FLOOR OPPORTUNITY 
FOR BIG, BOOMING BUSINESS 

This is so new shat people are amazed that 
such repairs are possible. Thafs what VIP 
Craftsme n lei I us» Craftswomen, too, be- 
cause iTs as easy for women as it is for 
men. This may he the first lime in your 
fife you've had a [rue ground floor oppor- 
tunity! One you can cash in an fast and 




build to as big a business as you want! It's 
clean, quick, easy and PROFITABLE! 



COMPLETE KIT SENT AT ONCE 

Your VfF kil h sent immediately for just 
your small down payment . . . complete 
with equipment, materials, simple instruc- 
tions, practice material and everythin# you 
need to go into business! Even your busi- 
ness-building guides. You're in business, 
ready lo work for pay, just hours later! 

SAY GOODBYE TO INFLATION, RECESSION, 
UNEMPLOYMENT OR JOB WORRIES 

Here is the business that can sec you 
through rising costs and light money wor- 
ries! You can do VIP Vinyl Repair as a 
part-time extra moneymaker, qr a full- time 
business. You have no business overhead 
of shop or office. Take phone calls at 
home. Equipment fits into the businesslike 
attache case I hat conics with your kit. 



And all work h done on your customer"* 
premises . , . day or evening, or weekends, 
any time that's convenient, ft's the growing 
kind of business that can mean security 
and independence for you, fascinating work 
that can bring true job satisfaction. 

EVERYTHING COMES TO YOU BY MAIL 
NO OBLIGATION — 

NO SALESMAN WILL CALL ON YOU 

Huffy gel free lacis May about the m*ney* 
making oppanurtlty trial can change your ills 
into big-time earnings and a rewarding eareet. 

MAIL THE COUPON BELOW OR PHONE 
TOLL FREE ►1-800-621-0660 



VINYL INDUSTRIAL PRODUCTS 

2021 Mtmlrose A*e , Depl 187 
Chicago. Illinois 6Q81 6 

[ VINYL INDUSTRIAL PRODUCTS 
h 2021 Montrose Ave. r Dftpt. 107 l 
I Chicago, IL 50618 

I Please rush FREE tacts by man about 
| VI P Vinyl Repair I am under no ofaliga- I 
I tion bfo salesman will visit 

I P-THTl 
I Ham? . 
t Pfiffl 

I A-dlftlKS 

I ftim 

I C’lWSmeVip. 








mrw@ 

Red hot and eager to go 




New class of front-drive wagon BuJtk'f turbo reminds us of ihcse thrilling days of yesteryear. 



JCilP(Sra[l®P)D(23@ 

Rugged yet comfortable 




The start of something great 



wss 

No longer the slowpoke 




Olds' front-drive family wagon needs a suspension transplant. 



I f you think you have trouble keeping the family fleet on 
iho road r you can be happy that you didn't have to cope 
with our Lang- term Lest Heel during the past few 
months, when four of our five vehicles ware sidelined with 
mechanical problems of varying seriousness Significantly, 
all of the malfunctions sprang from new designs. The only 
vehicle that's been trouble-free— so far — is the roar-drive 
Buick Regai T Type with its proven 3. 8-1 iter turbocharged 
V6 engine. 

Buick Regal T Type 

Reader letters started asking more turbo questions. Did 
they really give better performance with little sacrifice in 
fuel economy? Did a turbo engine hold up as welt as a 
normally- aspirated engine over the long haul? Did a 
turbocharged engine demand more frequent and more 
expensive service? We set out to find the answers. 

In looking over the field of potential test cars that have 
turbocharged engines, it wasn't too difficult to make a 
choice. It's generally conceded that Buick's X 8-liter WB is 
state-of-the-art a* far as turbocharged production engines 
are concerned- Buick is the lead division at General Motors 
on turbocharged engines, and the engineering depart- 
ment's experience with last year's twin-turbo Indy pace car 
really gave them a quantum leap ever just about anyone 
else using a turbocharged engine in regular production 
cars. In fact. Buick has been selling turbocharged engines 
since 1977 and has sold more of them than any other 
carmaker. 

We asked Buick to supply us with a Regal T Type for this 
test. The T Type has a 3.6-liter V6 turbo engine as standard 
equipment. The Riviera T Typo does also, but the trimmer 
siJ.e of the Regal body style offered the promise of more 
scintillating performance. 

Advanced turbo technology developed by Buick has been 
employed to transform the 3. 9- liter VR into a truly potent 



powerplanl. The addition of the turbo gives the VS an 
Incredible B I percent boost in horsepower, up to 3 DO versus 
1 10 in normally aspirated form. 

The Regiil T Type's V6 bristles with other marvels of 
modem automotive technology. The sequential pun fuel 
injection system (5 FI), first seen on last year's Riviera pace 
car engine, uses six injectors at the intake ports- Each 
injector is activated once, one at a time, during each 
combustion cycle, having been programmed to the specific 
needs of that particular cylinder and completely controlled 
by one of the on-board computers The result is even better 
fuel control than other fuel injection systems, which results 
in improved idle quality, more responsive low-speed opera- 
tion and. of course, more power on top end. 

This SFI system also uses a fuel rail to feed tho six 
injectors, and a regulator to control the fuel pressure. 
Fuel is injected into the port just prior to the opening of the 
intake valve. Air enters the system through a throttle body 
after being evaluated by the mass airflow sensor. This 
device uses an electrically heated nickel film in the flow 
path, where the cooling effect of t be pnssirag air is measured 
and relayed to the engine's electronic control module. With 
this data on the actual mass of the Incoming air, plus input 
from other sensors, tho computer sets the amount of time 
each injector will remain open. The longer the opening, the 
more fuel that will be injected. 

Other advances on this engine include closed -loop elec 
tronic control of t he wastegate to regulate the turbo boost 
pressure and a completely computer-controlled coil ignition 
system, which eliminates the distributor. This system uses 
the camshaft and crankshaft sensors of the fuel-injection 
system to determine spark timing. This eliminates virtually 
ail parts of the Ignition system and means that there is 
nothing that over needs adjustment. 

How does all this high-tech hardware translate into a 

(Fievxt EUrti to page 70* 



68 



POPULAR MECHANICS * JULY 1 9B'i 



AJnrtiMincnE 

Sate Gas, Save Engine with ‘POLY* 



The following Introduces an* or ill* 
most fully leited and credent! tied g>as- 
nvingt friction-reducing engine treat- 
ment! ever to reach the market! 

WHAT IS POLY? "Poly ■* is short for 
poly teirafluoroethy lent (TFE). Ii is the 
slipperiesl iubsianet known to man (1981 
Guinea* Booh of World Records* p. 188), 
The Pclrolcm Corporation, makers of 
Slick 50, has invented a way to perman- 
ently hind this slippery chemical to your 
engine with one treatment. All you do is 
add one quart of Slick 50 to your oil dur- 
ing oil and (liter change. By reducing 
engine friction. Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature, thus caus- 
ing your oil and engine to Last Longer., Just 
as important, iE reduces metal wear, 
defraying costly overhauls. 

HOW DO 1 KNOW THIS ISNT A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The ^Consumer! Digest* 1 
magazine (March April, 1982, p. 35) 
states “Slick 50 doe* reduce engine heat 
and ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 mites per gallon/ 4 
Researchers at the Franklin Irutllulc 
Research Laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine, were surprised at 
its permanence. They staled, “We actually 
expected the Petrolon Slick -50 TFE Resin 
coating to also be removed,, bur later 
found ft was still there." 

The FA A (Federal Aviation Admtoiv 
tratl on) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
A33.49). An FA A test simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost zero 
engine wear! 

2500 miles after removing Slick 50 from 
the Crankcase, lab tests m a leading uni- 
versity engineering experiment station 
showed that the benefits of Slick 50 were 
sitill thert. They reported a horsepower 
increase of 16.9% and 9,99? for lighi and 
heavy loading respectively. The senior 
engineering researcher at the Univt rs.fty of 
Sait them California in San Diego stated 
this, "Slick 50 does increase horsepower 
and decreases Fuel consumption in tests 
done at the university. "The Space Shuttle 
Columbia uses the chemical "poly" in its 
gears and bearings because it is the only 
chemical lubricant which can withstand 
ihe heat and corrosive elements of space. 

Perhaps most dramatic of all is a tor- 




ture test overseen by ihe Automotive Ser- 
vices Council for Pennsylvania and shown 
on television si at ion WTVE. Three cars 
with between 75.000 and 1 29,000 miles on 
them were treated with Slick 50. Six 
months later the oil was drained from 
each vehicle, and the ears were driven 
without the oil plugs for about a half hour, 
The water temperature never rose^ and the 
engines sustained no apparent damage. 
There are many more tests available, ff 
you are stilt skeptical, send 52.00 to defray 
printing and postage costs, and we will 
send you additional, more detailed E-e»t 
information, etc. 

HOW DO YOU TREAT AN 
ENGINE? Very simply. A few minutes 
before oil and filler change, add engine 
Hush (sent free with each order) 10 clean 
out the engine. Let the engine idle for 30 
minutes. Then drain the oil. change the 
filter, and add the proper amount of oil 
less one quart. Add one quart Slick 50, 
drive far 30 minutes, and leave it in the 
crankcase for 3,0tXJ miles. As the engmc 
operates, the oil carries the polytetra- 
fluuruclhylene between the parts where ii 
is burnished into (he pores of the metal. 
Once impregnated, it is permanent, so you 
doit only once, not each time you change 
oil. -One quart of Slick 50 will treat all 
standard 4-. b- t and B-cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST 
OILS? Yes, Slick 50 will work with all 
petroleum-based oils and all synthetics 
that a re compatible with petroleum-based 



oils. An exception is graphite oils. How- 
ever, once an engine is treated, you can go 
back to a graphite type if desired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in per- 
centages may vary, depending on the kind 
of driving you do. vehicle condition, 
weather, and geographic area. By reduc- 
ing friction, Slick 50 does all of the follow- 
ing; It increases gas mileage. It increases 
horsepower— small economy cars and 
large RVk really need this? Ii reduces 
operating temperatures, thus increasing 
the lubrication and life of the oil and the 
engine. Last but not least, the drastic 
reduction in engine wear defrays or elimi- 
nates costly overhauls which could save 
you up to Sl fe 0OO. Slick 50 eliminates the 
“lubrication starvation" that all cars expe- 
rience when first started before ihe oil has 
a chance to circulate. Up to 909£ of the 
engine wear on a car can be caused by (his 
lubrication starvation. You receive ah of 
these benefits for SS4 95 Jess than the cost 
of i wo tanks of gas, 

WILL SUCK SO HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No? Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceed* every manufacturer's engine war- 
ranty requirements. In addition, Slick 5(3 
is the only product of its kind to have both 
an API (American Petroleum Institute) 
and an SAE (Society of Automotive Engi- 
neers) rating imprinted on Ihe package. 1 1 
also has a SF-CC-CD service 
classification. 

ARE DEALERSHIPS AVAILABLE? 

Yes. Here's an opportunity to ma ke hand- 
some profits. Having such solid tesi 
results from major institutions makes 
Slick 5fl easier to sell Ihan many other 
products. Free dealership informa lion is 
sent upon request 

Free engine flush sent with each order. 
Free shipping wilh orders of 2 or more. 

For purchase or Further informal loti* 
Call lull-free 1 -100-52 5-S 624 (in Colorado 
call 1-MJ-76M.1W) or send lo SLICK 50, 
3148 S, York SL s Englewood, CO 80110. 

tJ | endiiit M dipping and handling 

□ I ^Jint 2 or more [free shipping antf hjmlJLng i 

tn Chfth □ con D Vm Mituifinj 

C*Tjt Vo. FNp. Uitr 

Sinhc 

AJdrfr* 

ifinr Mmi rtdre*' if prm.|h|r f ,ir 11*^ dttaenu 




PM LONG-TERM CAB TESTS 

iSiWAim jfrd 7mm JM go 

driving machine? Very well, indeed, in 
fact, the RegaJ T Typo is one of the 
fastest cars we've tested in recent 
months, capable of blowing the doors 
off about 98 percent of Detroit's cars 

If you love the musdecars of the r 6Qs, 
you'll love driving this car. Bury your 
right foot into the plush carpeting and 
watch the waves of smoke pour off the 
rear tiros. Yet, drive the car gently and 
it's smooth and silent r like a sleeping 
giant waiting to do your bidding- And 
that's the whole beauty of a turbo- 
charged eng] no — its dual personality. It 
can be a screaming tire-shredder or 
tranquil transport. It r s ail in your right 
foot— as the fuel gauge will let you 
know: 1 1 mpg is what we get driving 
hard, 20 mpg taking it easy. 

So far, we haven r l had the car long 
enough to find out much about durabil- 
ity or maintenance. These facts wiL 
emerge in the months to come as we 
torture the turbo as pan of our long- 
term test procedure. Whai we can tell 
you now is that, if you're looking for 
zero-to-GG times of around nine seconds 
fiat, handling to match the perfor- 
mance, all wrapped up in a sporty two- 
door coupe., take a look at a Buick T 
Type, — J.O. 

OJffs mobile Cutlass Cruiser 

With the big family station wagon 
going the way of the dodo, and not 
everyone interested in buying a van 
(max] or minij as a replacement, we 
were intrigued when GM finally offered 
a wagon version of its popular A-car 
line (Buick Century, Chevy Celebrity, 
Olds Ciera and Pontiac 6000). Since we 
hadn't tested an Otdsmobile product in 
some lime, we ordered up the Cutlass 
Cruiser wagon with a fair number of 
comfort and convenience Items that 
boosted the base price of 19.551 to an 
awe-inspiring Si 3,553, 

The $4,002 worth of options includes 
a three- liter V6 engine with 2 j bbl. car 1 
bmetor ($250), air conditioning ($7301, 
AM/PM stereo-tape system ($bG5), roof 
rack ($1 10), tilt, wheel ($110) and pow- 
er everything. A few items that made us 
gasp wore the $61 outside mirrors 
(with remote control on the driver 1 s side 
only), $140 rear window defroster, 
$348 power seats, $175 power door 
locks, $260 power windows and the 
$190 fake wire wheel covers, This last 
caused us some frustration until we dis- 
covered that you can actually take pres- 
sure readings and pump air through the 
long valve caps that GM places on its 
short valve stems. The stem itself is 
hidden between the spokes and cannot be 
reached without unbolting the wheel 
covers from their Security lotks. 

Our lest car has been especially 
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troubleprone and proof that GM has a 
long way to go before it can hope to 
compete with import quality. Most of 
our Cruiser’ s problems revolved around 
the suspension. 

The Left front stmt made an alarming 
'Thunk'' over low-speed bumps, the 
steering shimmied and rattled, there 
was a groan from the transaxle at part 
throttle, a vibration under the Hash, a 
clank somewhere v rider the car, and a 
wind rain leak. The Uni royal Tiger Raw 
radial on the loft from wheel began lo 
chunk tread in big pieces, exposing the 
steel tieli In addition, the rear suspen- 
sion squeaked, the lift gate required a 



mighty slam to shut properly, and ibe 
abrupt curve in the rear window glass 
caused annoying distomOrtS- 

Mosi disturbing, however, was the 
handling. The shock absorbers had little 
effect on bumps and the tail wagged the 
wagon every time we changed lanes. 
This wagon is a throwback to the over- 
weight, undorspmng, sloppy rear-drive 
wagons of another era. The Olds h^is 
the suspension of a Cadillac — flaccid. 
Under alternate acceleration and brak 
mg, the car squatted and dove on its 
soft springs so much that the fuel gauge 
needle fluctuated through a : ■ : - tank arc! 

The people at Olds mobile’s New 




York Zone Office kindly agreed to look 
into our Jong list of complaints, and 
after a lengthy stint at Sholz Olds in 
White Plains, N.Y., the car was returned 
with many of its annoying thunks and 
squeaks gone, What remained was a 
low-speed shimmy in the steering 
(though this was not as bad as it had 
been) and the boat Like handling — it 
answered the helm slowly and wal 
lowed around corners like a rudderless 
ship in a high sea. Fuel economy has 
ranged Jrom 13.6 to 20.8 mpg r averag- 
ing 17.7 mjjg r not bad for a car this size. 
We"! 3 till you in on the Cruiser's pro- 
gress in our next report. — WJI. 



Jeep Cherokee 

There's no quicker way to get Ln 
touch with a car than to pound it down 
Interstate SO for 1 0 hours straight at 70 
mph. That r s what we did when we 
drove our Jeep Cherokee test vehicle 
from Detroit to New York, 

The beginning of our trip was imped- 
ed somewhat by a minor problem — 
three flat tires within an hour, All wore 
punctures Happily, we weren't too far 
from Belle Tire Distributors in Woodba- 
ven, Mich. Tony Ventimiglia, the- man- 
ager, rescued us and had us on our way 
In record time. 

During the first hour of the trip, the 



And what to do 
if they’re not. 




shock absorbers, see 

<ll HR ^ r ' G°°d wr(?ricf1 - He 
9^' t™ the right training. 

r i * rV training. And the 
right parts. Genuine 
GM Blue Line shock 
absorbers with a life- 
cupfEDTHr time limited warranty 
tor as long as you own your General 
Motors car ot light -duty truck. You'll 
find him at participating indepen- 
dent GM dealers who sell Chevrolets. 
Pontiacs, Oldsmobiles, Buicks. 
Cadillacs. CMC and Chevy trucks. 



Here's a tip from Mr. Good wrench 
on how to check shock absorbers. 
"Just push down on a corner of 
your car. Hard. TVvu or three times, 
Release. The car should rebound 
and then stop If your shock is O.K. 
Repeat on all four corners. 

... pw» "Even the finest 

215,0,0 C [g shock absorbers 
wear. After 25.000 miles, you may 
notice other symptoms. Here are 
things to watch for. If your car 
leans after changing direction. Or 
keeps bouncing after a bump. Or if 
your tires show cupping or haw un 
usual wear at any one spot you 
shourd do the shock test 

a Also look at each shock 

absorber. Is it leaking oil? 

Isa mounting broken? 
\ Is t he shock dented? 
Are bushings worn?" 

Good shocks mean more 
comfortable driving. So if you need 
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Cherokee seemed to have seats that 
ware toe tow r a steering wheel that was 
too high, all the wrong gear ratios, and 
tires unsuited 10 high-speed highway 
use r After about two bours r the seating 
position seemed fine, we didn't need to 
do too much shifting on Interstate SO. so 
the gear ratios didn't bother us P and we 
had learned to compensate for the con- 
stant nibbling of the tines. 

The 2.5-liter Four in the leep was a 
hit wanting for high-speed passing and 
we had to downshift a tot to make it 
amund 18- wheel ers. But in cruising 
mode, the engine was fine and we 
couldn't complain about the fuel mile 
age, although our staff disagreed on 
what constituted good fuel mileage. 
Ours ranged from 14-3 mpg in strictly 
New York City driving to 22.9 mpg out 
on the highway 

The suspension wasn't our favorite 
part of the Jeep. It might he fine, 
offroad. We don't know. What we do 
know is that the springs are stiff so the 
ride is stiff. But the shocks are soft to try 
to make the ride better. So there's not 
enough control once you hit a bump or 
pothole. On smooth stretches of high- 
way. the Cherokee felt smooth and 
stable, but otherwise, it felt like the 
suspension had too many compromises 
and just wasn’t yet sauted out. 

If we were AMOJeep engineers, 
we'd take another look at the suspen- 
sion calibrations on the Cherokee. 

Unresponsive tires 

The steering was slow and vague, 
too, hut that may have been mostly & 
function of the unresponsive tires fitted 
to our Cherokee 

Our Jeep has Command-Trac 4wd, 
which, allows the wheels to be engaged 
on the fly merely by pulling up on a 
console-mounted lever, Though the 
owners manual claims this can be done 
at up to 55 mph, we found that entering 
4wd at speeds higher than 35 mph 
created a bone-chilling protest from the 
transfer case. A dealer we spoke with 
couldn't suggest why this was so, but 
admitted that they encourage custom- 
ers to enter 4wd at speeds below 30 
mph. 

Our test Cherokee was one of about 
40,000 early production units recalled 
by AMC Cherokees and Wagoneers 
built between July 3 983 and February 
1 984 may have Loose steering-bell 
clamps. Though our truck wasn't sup- 
posed to be one of them, wb had it 
checked anyway and the bolts were 
snugged up properly. 

Tan thousand units within the 40,000 
suspects had additional maladies. The 
press in the Toledo Jeep assembly plant 
that inserts the rear axle tube was 
maladjusted early on. Consequently, 
the axle tube was placed too far into the 
(Pl&a$e turn w Pag* J 36) 
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Peeling paint in the shower 



I ha vt? had a continual problem with the 
pami in the shower peeling and flaking 
off I've been using a concrete water- 
repellent paint which lams for a period 
of tune. S47i3t of paint would you 
recommend to use in a shower with a 
poured concrete base and con re to 
walls? Should I place life over the 
walls? The house was built with this 
type of shower in 1 946. — Don Grass, 
Slater. Iowa 

1 believe you would be ahead of the 
game if you tiled the walls and floor of 
your shower rather than painted those 
surfaces. Tiles may cost mere initially, 
but in the Jong run they will be less of a 
problem They a] so pm vide you with a 



wide selection of decorative patterns 
which are nos available in a painted 
surface. 

The peeling and flaking of the paim in 
thi ; type of application is not unusual. 
Quite often the surface to be painted is 
not properly prepared The surface 
must be clean and dry. Ail soap resi- 
due. dry salts and oily films on the 
surface must be removed. Depending 
on how much of a problem is present- 
ed, the cleaning may have to be done 
by washing the wall with a dilute solu- 
tion of muriatic acid, possibly by me- 
chanical scrubbing by means of a belt 
sander or wire brush. 

The unpaintod concrete surface may 



feel dry La the touch but nriay still 
contain a lot of moisture, as a result of 
being wot from the shower. 

An easy tesi in determine whether 
the wall is dry is to tape an 8-in. -square 
section of aluminum foil to the wall, 
sealing the perimeter with masking 
tape. Remove the foil 24 hours later and 
see if the side facing the wall is damp, if 
It is, that means the wall surface is 
damp and should not be painted. 

Even when precautions are taken, 
periodic repainting of the shower wails 
and floor should bo anticipated. On the 
other hand, with a die surface the 
periodic maintenance is simply re- 
grouting cracked bin joints and occa- 
sionally resetting a loose tile. Tiling is 
your best bei 



Humidifier sediment 

My hot -dir furnace system is equipped 
with a power humidifier manufactured 
by Auto Flo. The water in our area is 
considered bard and no softener is used 
in my system The plastic basin and 
carousel of [he humidifier described 
above must be cleaned regularly and 
an attempt is always made to do so. 
Despite these efforts, a hard sediment 
forms on the basin and carousel, which 
is extremely difficult to nomove. Do you 
have any suggestions as to how / can 
remove the hardened sediment? Also. 
how can / pnovcnl if from recurring in 
the faitvrr without resorting to adding a 
complete water- softener setup to my 
ontim water system? — Thomas ll Cu- 
imskey, Cumberland. Md, 

The hardened sediment that forms 
on the basin, carouse! and float assem- 
bly in your humidifier can be softened 
by soaking those items in a 50 percent 
solution of white vinegar and warm 
water for about half an hour. The sedi- 
meni can then be removed and the 
items cleaned The components should 
be rinsed thoroughly before being re- 
placed. otherwise a vinegar odor wilt be 
picked up by the circulating air. 

There are commercially prepared 
liquids and/or tablets that can be used 
to help dean the humidifier and mini- 
mize the extent to which the sediment 
becomes hard. Sears sells a humidifier 
accessory kit for cleaning and softening 
scale Auto Flo Go,. 12085 Dixie, De- 
troit. 'Mich. 48339. sells tablets for this 
purpose under the designation Mode! 



103. A vial of six tablets costs about $4 
Humidifier tablets are also available at 
plumbing supply stores. 

A device that may be helpful in 
keeping the sediment soft is called Lhc 
iiafico Magnetic Field Water Conditioner 
model HH-1 This unit, about 1 -/& in in 
diameter and 5 in. long, can be inserted 
into the hum id i her water supply. Al- 
though 1 have not tested this device, the? 
manufacturer claims that water passing 
over the directional-controlled magnet 
it core in the device will cause the 
humidifier scale to remain soft so that it 
can be washed away easily. This prod- 
uct comes with a one-year, money- 
back policy on performance and costs 
about $'37. For further information 
write to Intrude! fne.. 346 Worth Wood- 
work l^ne Palatine. III. 60067. 

Unless you use distilled water, which 
is hardly practical deposits will always 
build up in your humidifier Even the 
use of a water softener will not elimi- 
nate this problem. In fact in many 
cases it could aggravate it. Quite often 
the salts in softened water build up in 
the humidifier faster than the minerals 
in unsoftened water, lingular cleaning 
and tune-ups during the heating season 
is always necessary for effective opera- 
tion ot any hu midi tier. The iroquoncy of 
cleaning, however, depends on the 
mineral content of the water. 

Don't forget to dean your humidifier 
at ihe end oft he heating season before 
the sediment becomes too hard, rather 
than at tile beginning of the season, 
when it's as hard tis a nock 



SERVICE TIP 

Simplicity n<yw offers homeowners dcHt- 
yourself sarvice manuals for Its rear-engine 
riding mowers. 

According to the company, the service 
manuals are written at three levels so that 
anyone, Crum novice to accomplished me- 
chanic, can fund appropriate! instructions for 
iheir machines. Manuals now available cov- 
er 3100 Series riding mowers, 42D0 and 
S200 Series tractors, and walk-behind 
s nowt hiDwers . 

At Simplicity dealers, the do-jt-yoursolf 
service manuals cost £6 .50 to S3 . depending 
on size and dealer. You should contact 
Simplicity Manufacturing Inc., Port Wiish- 
ington r Wis, 53074. IW 




Supplementing operators manuals, these 
rfci-ii-ycnjfserf service manuals speak to 
novice and accomplished 1 mechanics alike. 

fJo jr 1 lHJ tenv .1 1'liHja? jJiwrrJd'i'iajiL-t rtf Hpalr 
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WITH DECIMATE 



Get rid of rats, mice, roaches, fleas, bats, spiders, flies, 
mosquitos, crickets, moths, squirrels, etc. etc. . , . 



You can tumigaie ihem, poison them, 
(rap them. etc. But whal do you do 
with those dead and unsightly things? 
And those poisons can be harmful to 
humans and pets. And pests can 
become immune to them Bentley's 
knows a better way! DECIMATE 5G0C 
(I he biggest uml) d eh vers an 
ultrasonic sound that cannot be 
heard by humans and* pets, it is 
completely harmless Bui it is another 
story to all those pests and varmints 
It drives them ioonay! DECIMATE 
causes (hem extreme discomlort and 
pain Would you lake this kind of 
treatment? Heck no, And neither will 
they, in just a tew weeks all those 
pests and varmints just leave and 
never come back. 

Decimate 500C will help keep pests 
from inhabiting and nesting in 
vacation homes, campers, and boats 
both during summer and oh season 
Use I! to control peals where I god is 
kept and stored Hard to seal areas 
such as garages, toolsheds, and larm 
outbuildings will benefit most from 
Decimate Ullrasonic protection 

DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professional exterminators 
Bakeries, schools, hospitals, etc., use 
them. With a technological 
breakthrough the cost has been 
dramatically reduced. Mow, every 
home or plant can alford DECIMATE. 

There is no longer any question (hat 
ultrasonic sound al the right 



frequency range and appropriate 
decible output is an effective way of 
ridding your home or plan! of pests 
and varmints. The question is: how do 
you tell the best product Irom the 
rest? Check those other umls (or the 
following features and see if they 
measure up to Decimate 5DQC. 

Decimate 500C has an EPA 
(Environment Protection Agency] 
establishment number and is 
approved by City Building and Safety 
Departments It is listed by 
Underwriter Laboratories (UL). 

Decimate 5GQG has an ultrasonic 
intensity output of 152db. United 
Slates Testing Laboratories proved it 
thousands of tunes more powerful 
lhan the next leading competitor 

Decimals 500C sweeps Iwo levels of 
frequency from 25, Odd to 65.000 Hz in 
each cycle. (Beware of unils qI low 
Intensity and constant frequency) 
The overall efficiency of the unit is 
greatly enhanced with the changing 
frequencies Decimate 500G protects 
3,500 ft. 3 (25.000 ft y j Other units may 
cover as Fi rile as 1500 h or less 

If those other units do nor have all 
these important featur&s that 
DECIMATE 500 C has than you 
should no! buy them. Buy the best. 
Decimate 5MC. This product should 
last for 10 years or more so why not 
get the best and the most powerful 
unit. And now, Decimate 5Q0C also 
generates sound in I he "inf resound" 
range. This is sound below humans 



and pels range of hearing that can be 
boihersome to even more pests than 
before. 

Just plug I he DECIMATE 5QGC mto 
any AC outlet and in a few shori 
weeks those pesls and varminls could 
be gone forever. Decimate, the 
pioneer and world leader, has rid lens 
□I thousands of homes and plants of 
pests One year limited manufacturers 
warranly. Try it an your home or plant 
for 30 days and if you are not 
satisfied return it for a prompt and 
courteous refund. Major credit card 
holders ask for extension 37 and 
order tfflG? for Decimate 50QC or 
send check for $69.00 (U.S. dollars 
only) plus $3.95 delivery. Canada, 
Hawaii. Alaska, Puerto Rico, Virgin 
Islands $6 95 delivery- Add $2.00 for 
each additional unit. California 
delivery add 6% sales lax. 

ORDER TOLL FREE 
24 hours every day 

1.800-227-3800 
Ext. 37 

(nJormatioiVoverseas- 1 Canadian gnJers 
415-&47-7S KM 



BENTI.EY’S 

FOR BETTER LIVING 1 * 

Burnell Ave. Eio* 31445, 
S.m Fr.iiKiscii. CA 94131 

19U Bciillfy ■ 




Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 
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Georgia Slate Trooper Sam Patrick roves hli Mustang pursuit 
car £ foreground |. which wa^ the heft performer in wr i«t, 
Other patrol can are J front to hack) a from-drive Plymouih 
HePPanl turbocharged 4-cyflfndfef, front-drive Chevy 
Celebrity V6, Chevrolet impala Va arid Dodge Diplomat VS, 



WHY POLICE 

CAN'T GET 
THE CARS 
THEY NEED 

PM track test reveals how 
federal regulations have hobbled 
today's sad-sack police cars. 



I t's not too hard to imagine yourself as a highway 
patrolman screaming down the interstate at 1 40 
mph in hot pursuit of alleged perpetrators, siren 
wailing, blue lights flashing, traffic dodging out of 
your way like leaves before a tropical storm. You hit 
the accelerator and the big VS under the hood blasts 
you effortlessly ahead of your prey. A shower of gravel 
and a hail of small arms fire, and you're ready for 
another personal commendation from the governor. 

Well, maybe in the movies. In actual fact, today's 
troopers are hampered by driving some of the slowest 
cars on the road and, as a consequence, many of them 
have been ordered to break off pursuit when, their 
speed exceeds 85 mph. In the glory days of the ‘50s 
and '60$ — remember Broderick Crawford's Oldsmo- 
bOe J-2, Ford's 406 Police Interceptor or the Chrysler 
440 Wedge and 426 Hemi? — that would have been 
blasphemy. 

In the old days, car manufacturers could build high- 
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performance cars specially for police 
pursuit-. These looked like norma! 
American sedans, hoc they were really 
more like NASCAR Grand National rac- 
ers painted black and white. Most of 
them carried high-compression engines 
with high-lift cams, multiple carbure- 
tors, higher numerical rear- axle ratios, 
track inspired suspensions, and special 
tires- 

For those police cars of 30 years ago, 
quarter-mile acceleration was in the 14- 
second range at 100 mph, and top 
speeds approached 150 mph for the hot 
Hemi -powered Dodges and Plymoiiths, 
The only cars faster were hand-built 
muscle cars and a handful of exotic 
European sports cars rarely in this 
country. 

Not anymore. Today, all police cars 
must meet every federal safety and 
pollution control requirement, from 
side-guard door beams to NOx emis- 
sions and the Corporate Average Fuel 
Economy regulations. The sad result? 
Literally dozens of stock production cars 
Mid in this country — not to mention any 
street motorcycle larger than 350 cc — 
can outrun any sedan the police can 
purchase. Loaded down with £00 
pounds of radio and emergency gear 
and slowed by a roof- mounted light bar r 
today's pursuit vehicles are hard 
pressed to top 1QO mph period, let 
alone in a quarter-mile. 



P'oduteU Lrv ire pm Dept 
Tear K*h Livin' 
fTdut Gctj/oc 



This has changed the very nature of 
police work. No Longer can a single 
trooper quickly and efficiently appre- 
hend a fleeing susp&ct with a short 
burst of speed. A criminal in a moder- 
ately quick car can lead a merry chase 
for miles, endangering everyone in his 
path. The only way today's troopers can 
stop him is with roadblocks that are set 
up far ahead. But inevitably, a high 
percentage of malefactors will evade 
the net. 

Still, there's e special mystique that 
surrounds any police car. To And out 
just how good the cars in which our 
troopers carry out their dangerous pa- 
trols are — and how difficult it would be 
to duplicate one of their cars for your- 
self— we assembled five 1984 police 
sedans at Chryslar's Chelsea Proving 
Grounds where we could drive them at 
high speeds without being cited for 
''reckless endangerment/' 

Representing the classic full-size, six- 
pHssenger VB police cruiser, we had a 
Chevrolet Impala and a Dodge Diplo- 
mat. Representing the new breed of 
smaller front -wheel-drive cars, we had 
a Chevrolet Celebrity and a Plymouth 
Reliant which was fitted with an experi- 
mental factory turbocharger. As we'll 
explain, a similar setup will be available 
on 19B5 models. 

Last, but certainly not least, we were 
able to borrow a Mustang VS from the 
Georgia State Patrol, which was deliv- 
ered by Trooper First Class Sam Pat- 
rick, the most pleasant police officer 
you'd ever want to face over the wrong 



end of a ticket, book. Officer Patrick was 
a terrific help during our road testing, 
and an outstanding ambassador for the 
Georgia State Patrol. 

There are Mine communities using 
Volkswagen Rabbits and Saab 9QOs for 
Suburban patrol, hut the five cars we 
tested are the only ones seriously of- 
fered in this country for high-speed 
roadwork. We put them through our 
normal series of road-test procedures to 
evaluate handling, braking, and accel- 
eration, plus (with light bars removed) 
ran them as fast as they would go on 
Chryslsris high-speed test track. We 
also drove each car back-to-back over a 
course that simulated normal driving 
conditions . Here's whai we found. 

FORD MUSTANG 

Last year, we tested a civilian Mus- 
tang GT — a fastback fitted with Miche- 
lin TRX liras — and found it a disap- 
pointing handful to drive fast. 
According to Officer Patrick, the Geor- 
gia State Patrol had the same reaction. 
So when they ordered their 10 Mustang 
pursuit, vehicles, they specified a notch- 
back body which premised better 
weight distribution and suffer chassis 
construction. Instead of the MichelinS, 
Georgia fitted each car with 2Q5/7QR14 
Goodyear Eagle GT tires, plus Ford's 
heavy-duty suspension and four- speed 
manual gearbox. 

Ford's police package consists of a 
calibrated Q- to 140-mph speedometer, 
a small front spoiler to increase airflow 
to the radiator, a full-size spare tire, 
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heavy-duty front seat r heftier voltage 
regulator and no console, in addition to 
the chassis reinforcements. None of 
these items significantly increases the 
performance of the car. which is anoth- 
er way of saying that Ford's Mustang 
police car is mechanically identical to 
the civilian mode] that any citizen can 
purchase. 

This is no bad thing . Officer Patrick's 
Mustang had 30,000 hard miles on it at 
the time of our testing, yet it was only a 
lick slower than the Mustang Vfls test- 
ed by this and other magazines. It was 
also far and away the best all-around 
performer of all these police cars. It's 
the only one capable of outrunning a 
fast-moving sports car on either a 
straight or winding road, and while it's 
no Ferrari, it was quite a competent 
performer right up to its IZO-mph top 
speed. 

As a police car, the Mustang has only 
one drawback — two doors and a small 
back seat. In California, Mustangs are 
used for highspeed pursuit, then a 
backup fbtmdoor sedan Is called in to 
haul the suspects away- 

As far as civilian Mustangs go, Our 
testing was a real eye-opener- Forget 
about the $10,000 Mustang GT. Forget 
about the $16,000 Mustang SVG. 
Ford's secret hot rod is a notchback 
Mustang LX, fitted with the S.Olitfir 
V8, heavy-duty suspension and a set of 
fat Eagle GTs. You'll have a quick, fast, 
enjoyable road car for under $9,0GG. In 
today's performance car market, that's 
a bargain whether you have to answer 



to a bill-paying spouso or the state 
legislature. 

DODGE DIPLOMAT 

As one of our test crew commented, 
"This is the nation's police car/' And so 
it is. The Diplomat's identical twin, die 
Plymouth Gran Fury, won this year s 
annual State of Michigan police cruiser 
shoot-out, and since many other states 
base their buying decision on the Michi- 
gan results, it has become the vehicle of 
choice nationwide. 

For police work, the Diplomat scores 
because it feels comfortable to drive, 
has a roomy back seat and, to be honest, 
is a known quantity Fleet buyers are 
guaranteed that when ordered with a 
raft of heavy-duty options, the conven- 
tional Diplomat will withstand any 
imaginable punishment and keep on 
ticking. 

It doesn't come cheap- The price 
negotiated by fleet buyers is one of the 
best-kepi secrets in Detroit, but it's 
surely thousands of dollars tess than the 
$13,000 price tag on our test Diplomat. 
To be accurate, though, a civilian model 
wouldn't need the $1,158 police pack- 
age, roof reinforcement plate or police 
identification package. A civilian Dodge 
Diplomat equipped with heavy-duty ev- 
erything should list for around $ 1 1 ,500 
and sell for oven less. 

In its way, the Diplomat is just as 
specialized a vehicle as the small but 
fast Mustang. It's certainly not a car 
you'd pick to drive for fun It's more of a 
professional tool for doing a job- If your 



daily driving is, closer to running a taxi 
service or highway patrol than zipping 
around a racetrack, a Diplomat could be 
the answer As one of our testers said, 
"If they'd just drop the 3GQ four-barrel 
back into It, or, heaven help us, the 440 
Wedge, I'd buy it to commute/ 1 

And that points out the Diplomat s 
major failing. Despite a SZ-Hter V8, fat 
tires and a suspension hard enough to 
drive nails, the car is siow. The little 
Z.Z-liter Reliant ran rings around it at 
the track, and it s obvious that the 
highway patrols that have purchased 
Mustangs for pursuit work have done 
so because the more versatile, but lack’ 
luster, Diplomat simply doesn’t have 
enough oomph. We never expected to 
be saying that about a descendant of 
the legendary Road Runner. 

CHEVROLET iMPAUK 

Chevy’s full-size Caprice/Impala has 
the reputation of being the best full-size 
sedan on the market In police trim, it 
receives a beefed-up frame, heavier 
antisway bars front end tear, quicker 
steering, stiffer shocks and springs, 
station-wagon wheels and a 350 V8 
with four-barrel carburetor in place of 
the civilian 305 engine. But you can't 
buy the police version unless you wear 
a badge. 

However, according to Chevy engi- 
neer Michele Bickering, if you order an 
Impala with the F41 suspension, then 
fit heavy-duty aftermarket shock ab- 
sorbers and Goodyear Eagle GT tires on 
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T his summer, for the first time in nearly two 
years, one of San Francisco's beloved open* 
air cable cars will clatter out of the barn and begin 
to "climb halfway to the stars," as Tbny Bennett 
sings. For passengers aboard the first ride up Nob 
Hill or down to Fisherman's Wharf, the journey 
will seem just as it always has, for loq years or so. 
The underground cables will sing and click, the 
cars will rumble over switches, the gripman will 
improvise melodies with his bell. 

Yet, out of sight, the old-fashioned Cars, with 
their polished mahogany seats and riders clinging 
to the steps, will bump along to a very different 
technology. Beneath the city's challenging hillside 
streets, engineers have innovatively blended old 



techniques with highly sophisticated 1980s tech- 
nology to rebuild the nation's oldest powered 
street-railway system along the lines of the past. 

"It would have been no challenge to build a new 
street-railway system from the ground up," says 
English-born John Hayes of the engineering firm 
of Chin and Hinsholt, project manager for the 
$58.2 million renovation. "The trick was to pro- 
duce a reliable, safe, efficient cable-car system 
using exactly the principles as had been used for 
100 years." 

Legend says that San Francisco's cable cars orig- 
inated when Alexander Hall id ie, a local wire-rope 
manufacturer, saw a horse stumble and break a 
leg trying to pull a street-railway coach up one of 
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Finishing a climb and entering a 'pull 
curve; i he grlpman standi by to relr^st 
the cable, allowing the car to drift Fnto 
the curve on Its own moment um. The 
rebuilt cableway beneath the street rests on 
a continuous reinforced concrete 
channel, IVotcbed against the channel 
near the top are deep-flanged guide rails. 

Artist s conception shows unique depression 
beam to hpid cable down at a change 
of grade, The beam swings out of the way 
automatically as a car pusses and grips the cable. 



CABLE GfiFF 



MfORCEOCQNCflrTE CHANNEL 









the city's steep cobblestone hilts- HaJlI- 
die went back to his factory and devised 
a system by which cars clamped onto an 
endless underground cable — "like a gi- 
ant rubber band/' am engineer says — 
and were pulled uphill, then allowed to 
descend gracefully down. Hallidie's in- 
vention was so successful that it was 
quickly adopted by other cities, and by 
the iSSOs most municipal transporta- 
tion operated by underground cable. 
But the coming nf electric trolley lines, 
and later motorized buses, doomed the 
cable cars everywhere except on San 
Francisco's hills, Even there, they were 
retained only on three of the steepest 
routes. 

In 1979 Chin and Hinshelt was com- 
missioned to study the cable cars and 
recommend improvement. The firm 
quickly found the system was in even 
worse shape than had been believed. 
Over the years, the system had been so 
patched up and jury-rigged that more 
than 60 percent of it was beyond repair. 
In worse shape was the Trackway. Be- 
cause the traction cable must run down 




the center of the right-of-way, cable-car 
rails cannot be supported by -conven- 
tional crossties. Instead, U-shaped iron 
yokes on 4-foot centers, anchored to 
brick and concrete pillars, were used 
Many of the yokes had rusted and the 
pillare had crumbled, so that rails float- 
ed free, giving the cars their character- 
istic rocking motion and causing fre- 
quent derailments. Settling of the 
streets had further misaligned the rails 
and increased the hazard. 

The power plant, which had stood 
virtually unchanged at the edge of Chi- 
natown since 1687, was, to say the 
bast, antiquated. A single 700- hp mo- 
tor drove the whole system. When one 
cable broke down, everything had to be 
stopped. Chin and Hixisholt recom- 
mended a complete overhaul. In Octo- 
ber 1962, with federal aid, the system 
was closed and work began. 

Not surprisingly, the biggest and 
most innovative changes are hidden 
from view — In the trackway itself. The 
rusted old yokes have been replaced 
with a continuous reinforced-concrete 




In keeping with tradition, canlej art 
wound Pike rubber bands around under- 
ground pulleys [far left|. Pulleys were up- 
graded with heavier bearings. The entire 
cable channelway was dug up |l*ftj and 
replaced with it relnfOf’Ced-Cwxrew sys- 
tem, A gauntlet section | above | nears com- 
pletion. At these points, passing cars share 
s renter rail. These are flanged on either 
side to give the cars more stability. Some 
construction sites had to be reinforced 
When work w£J Fn progress due to Flood- 
ing from two months of heavy rainfall. 

channel through which the cable runs. 
The 5'foot-wide channel also supports 
the guide rails, which have a deeper 
flange than the old rails to reduce the 
threat of derailment. With a few key 
exceptions, the old bolt-plate rail has 
been replaced by stiff, heavy-bottom 
girder rail, joined every 60 feet by a 
thermite weld. The old rail gave the 
cars their romantic lurch and sway F but 
also could cause severe jolts and haz- 
ards. 

The steep terrain and narrow streets 
have dictated seme variation, however. 
For ease of repair, bolted rail has hew 
retained in heavy wear areas. A special 
high'siLicon rail has been used on the 
outside arc of pull curves, and on steep 
slopes where sand must, be dropped on 
the tracks to increase braking friction. A 
t OO^pound T-rail replaces girder on 
gauntlet sections, where passing lines 
share a center rail, which thus must 
have a flange on either side. 

Ever since Halii die's day; pine tar has 
been used exclusively to lubricate the 
cable as ii passed over underground 




A Streetcar 
Mamed Desirable 



Pmlodt-Jpma'f streetcars ere lightweight and ‘fuel-efficient. 



T hey dang and lurch, get in the way of city traffic and cover 
painfully short distances at a frustratingly slow pace. Bui we 
Americans love streetcars. So much sc, in fact, that the lata urban 
transportation whiz Robert Moses once said: '‘You'll see the last of 
me Jong before you've seen the Iasi of streetcars/" 

Romance aside, streetcars — trolleys, table cm and trems—are 
going through a rebirth in urban America. Add to the list a new 
vehicle, the Light Rail Vehicle (LHVL and you have what many 
believe ta be the early stages of a iranspnrtaLtfin revolution 
"Sireetcaj- systems can play havoc in densely populated areas/’ 
says University of California engineer Lewis Renard. "But they 
require far less construction and consume far less fuel than other 
forms of mass transit." Among Lhe Cities enjoying a streetcar 
revival are Sait Francisco.. San Diego and Philadelphia. New York is 
considering e mila-long trolley in the Times Square *urea r and 
Miami end Houston *Jso have plans on the drawing boards. 

The revival of streetcars in the Philadelphia area marked a last- 
ditch effort to save a dying mass-hransit system back in 1080. With 
federal aid, the city has since undertaken a $18 million program to 
rebuild 112 11 Presidential Conference Committee Cars 1 ’ (PCCs), 
which derived their name from the federal funding that resulted in 
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Cable car renovation was slowed down at 
times by suggestions tlut The cars be mod- 
ernized. But In me end, tne engineers 
opted tor traditional cars [above f. Trie only 
ww equipment in the cars is a radio device 
that tefli the grlpman when a cable Is 
loose. In a move to prevent major break- 
downs, the fable car bam was completely 
rebuilt, instead of running all cables off a 
single motor-pulley system,, the four major 
cable car lines have Independent motors 
and feeder lines, Two of ihe motors are 
shown In the photo at right. 




pulleys, It produced a distinctive acrid 
smell, collected in what Hayes calls 
"’great dams" covering the pulleys, and 
had a dismaying way of clinging to ihe 
clothes of passengers, Worse yeh it 
coagulated on wet days and caused 
’’rape jump," in which the grip would 
suddenly fuse to the cable, causing the 
car to Lurch violently Forward, even 
throwing passengers from their seats. 

fch We wanted a new lubricant that 
would retain the qualities of high fric- 
tion* as well as being very lubricating 
inside to allow the cable lo flex," Hayes 
said. "But we wanted to reduce the 
tendency to huild up and to cause rope 
jump.' 1 After two years of work, Chev- 
ron came up with a new petrol eum- 
based lubricant which can be heated 
and dripped onto the cables. "It may 
cost live to 10 times as much/' Hayes 
says, '"but it can bo applied in smaller 
quantities, and tha net cost may be no 
different/' 

With ns arched windows and Victori- 
an fretwork, the cable-car barn at 
Washington and Mason streets has 



been declared a national landmark- En- 
gineers were required to retain Its clas^ 
sic lines in the renovation. Not much 
stayed besides the shell, however. The 
building was completely gutted to 
house new power and control units. 

Underneath the Washington Meson 
comer, an underground sheave room 
was constructed, where each of the four 
cables (one each for the California and 
Hyde Street lines, and two for the 
Cowell -Mason tine) are aligned through 
a system of cables eo feed into the 
tension runs to be reversed. Arranged 
diagonally across the main floor, these 
runs, terminating in a giant wheel, can 
be lengthened or shortened to adjust 
tension as a new cable slackens or an 
old one must be cut and spliced Bach of 
the cables is new powered indepen- 
dently by its own 400 -hp motor, pre- 
sumably bringing an end to systemwide 
shutdowns- Upstairs, a new control 
room will continuously monitor safety 
features throughout the system. 

Yet for all that is new in the cable 
cars, many features would still be rec- 



ognizable even lo Hallidie. The cable, 
for example In spite of extensive re- 
search, including contributions by 
Swiss specialists in aerral tramways, 
the redasignenj found they Could not 
improve on the existing cable configu^ 
ration, which consists of six strands of 
1 9 wires each, spirally wound, around a 
flexible hemp core. About ail that could 
be dona was to install an improved 
alarm system to notify maintenance 
personnel when an individual wire 
snapped 

Depress ion beams are a unique fea- 
ture which hold the cable down &i a 
change of grade so that it does not ride 
up and damage itself against the chan 
nelway. The beam swings om of the 
way automatically as a car passes and 
grips the cable. Chin and Hinsholt's 
original repon recommended that a 
new system be designed to replace the 
decades-oEd method. But in the end, the 
depression beams were retained, l, We 
found that any alternative method 
would introduce problems of its own, so 
(f Vods g turn to page f 1 6 ) 



their design e generation ago The city has also ordered and Is 
almost completely stocked with 1 1 £ LRVs. The cars are equipped 
with electronic acceleration controls and a sniooUi-ndmg 
sir-sus pension system. The LRV-& operate at up to 50 mpb 
Oft 4 d c. motors that provide l Of] hp each. 

San Diego has J ustaliod an LBV system lo cover 1 € miles 
between downtown San Diego and San Ystdro at ihe 
Mexican border. The str^tcars are German-made of 
lightweight welded steel and .fiberglass. The 24 LRVs 
travel at up to 50 mph, a groat advancement eve r the 30 
mph of traditional trolleys.. Cabs are fully computerized. 

Earlier this year, at a Department of Transportation 
conference in Washington, D.C-. a panel discussion or 
Streetcar use in Europe revealed plans for new system 
instruct ion in Paris, Rome and Frankfurt, West Germany 
'"Streetcar systems — especially LRVs — generally con 
sumo less than 60 percent of the energy required for 
subway, bus or automotive systems/' one paper noted 
“And, whenever such systems are planned, the human 
fascination with streetcars emerges as a point of sup- 
port ” — Dennis Eskow 




Ssn Diego s LRVs run from downtown to trie Mexican border. 
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By Angus Ladlaw 



F at-iire bikes, once looked down upon as kid 
stuff by the snooty riders of skinny-tire tour- 
ing and road-racing 10 -speeds, are the hottest 
thing going. But today's fat-tire bike is a far cry 
from the balloon -tired newsboy special of the 
1950s and '60s. Known as all-terrain bikes {the 
preferred connotation); mountain bikes or city 
bikes, these descendants of the Schwinn, Black 
Phantom and Wfetzzer Special are a cross between 
‘50s -style balloon -tire flyers, lightweight racers 
and your kid's BMX off-road racing bike . 

It’s a whole new ball game, a fact you aJ ready- 
know if you've been nth, bike shop lately The all* 
terrain bike is a thoroughbred all the way. What’s 
mpre, it's increasingly being recognized as the 
ideaf city bike because today 's city streets can be 
even rougher on machinery than the dirt trails 
and mountain paths these rugged two-wheelers 
were first built to conquer. In fact, you may re- 
member our report on the first of these all-terrain 
bikes ( The Bike That Ate Hew York, page 166, 
Mar. '83). Since then, new technology and newly 
designed components for all-terrain bikes have 
made them truly specialized machines capable of 
wondrous things if you have the guts to put one 
of these guys through its paces. 

Bicycles, at least most of , the top-rated ones. 



have ceased to be machines you buy like a car— as 
a complete vehicle with, perhaps, a few options. 
You purchase a custom off -reader or competition 
bike much the way a savvy truck fleet Supervisor 
specifies a line-haul tractor— component by com- 
ponent to build up a machine than can do the job 
you require. 

The frame sets the pace. Even the relatively in- 
expensive off-the-rack, all-terrain bikes sport 
oversize top and down cubes as well as different 
geometry than touring or road -racing bikes. The 
angle between the head and seat tubes is usually 
?G D or Jess, compared with 72° to 74° for foad- 
ractng and touring bikes. ‘ v 

Longer 42- to 44 -inch wheelbases help bridge „ 
rough surfaces without jarring^ loose the rider's 
hind teeth. Raised bottom brackets increase 
ground clearance to about a foot from 10 inches. 
Brazed -on fittings that han't shake loose mount 
cable stops, water bottles and racks. The dia- 
mond-shaped frames inherited from the 10-speed 

road racer are often custom-built from exotic 
, *— * 

materials fci 

The steels used to build bike components tell 
you a lot about the general quality of the machine. 
Mild steel tubing or forgings have to be heavier to 

. ' ■ *. ■ , ! Pfease f ugj ro bagg J Hi) 
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At top and on the 
opf KKJfce page, R.L. 
Osborn. tap rider 
for the BMX Action 
Trick Team, puls the 
Far thane* thrfHjgh 
Its paces. The 
spec Fai component! ■ 
at left make the 
difference between 
a wimpy street 
c«u£>fr and a 

brawny af F-terraln 

bike. Ctockwrse 
from top left: The 
saddle Is light- 
weight and anatomic 
In ttehgn. The seat- 
post to made of 
.forged alloy and 
any adjustments 
can be made quickly 
and easily. The wide 
handfebars mount 
in an alloy siJr>g- 
shm-stem. Grips 
are soft and non- 
ffepifJitet w+Hie 
the bike's controls 
remain protected 
frOflftjIrt, The 
brakes are alloy 
and cantilever in 
doilgn. The bike s 
f^me Is made of " m 
^lightweight atfoy 
t hat is swnetlmti " " i 
braced at stress 
points. "Cranks are 
forged and the 
pedals are toothed. 



Specialized A II- Ter rain Bike Components 



ANATOMIC CADDIE 



WIDE. RAT HANDLEBARS 



FORCED 
QUICK-RELEASE 
SEAT POST 



SUNG SHOT STEM 



CANTILEVER BRAKES 



1 8 -SPEED DERAhlEUR 



CHROME MCKLV FRAME 



FORGED ALLOY RIMS 



FORGED ALLOY THREE-PIECE CRANKS 



TOOTHED 6EARTRAP PEDALS 



KNOBBY TIRES 



Special equipment and design Jet 
you ride these all-terrain bicycles on 
the roughest of roads— in the 
boondocks or big cities. 

J-Trrjios lata*: x ^ viifr^Ik ty RjwMiWflt , [>.' 
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BRINGING 
STAR WARS 
DOWN TO EARTH 

BY EDWARD TELLER; I lustration by Attrla Hejja 



Physicist Edward TbH&r, senior research fellow of the Hoover Institute in California , was one ofthe chief 
scientists involved in the development of the hydrogen bomb, A former member of the President's Foreign 
Intelligence Advisory Board, TWJftr has been cited by President Reagan as his beam weapons adviser. 
Prof. Tbller answers important questions about defense . 



Is an effective defense possible in an ago of atomic 
weapons? 

The idea that the weapons of offense are too power- 
ful to allow for an effective defense began with 
Hitler "s early blitzkrieg victories in World Whr IT. The 
Nazi attack, using a combination of fast-moving 
tanks, dive bombers and motorized artillery equip- 
ment, defeated Poland in days, and within six weeks 



French and British without a toehold on ihe continent . 
Later in the war* the inaccuracy in l>omb targeting led 
to vast urban destruction, and the atomic bomb— the 
“ultimate” weapon— seemed to be the final confirma- 
tion of the idea that no defense is possible. The de- 
structive power of the atomic bomb, a thousandfold 
greater than conventional bombs, was soon sur- 
passed by another thousandfold with the advent of 
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A Star Wan ' defense 
piaces theemphads on 
space based beam weapons, Oat 
a I iq Important are lanrt-based 
beam weapons to defend inland and coastal 
areas, and ship based and airborne lasers that 
will hJr missives before tney reach their targets. 
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Artift s concept of 
an ASAT airborne 
missile to knock 
out satellites- 
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the hydrogen bomb. Coupled with fasi j 
moving rockets, these developments in 
the IS 50s provided the capstone for the 
idea that defense against modem 
weapons is impossible. 

But defense Is possible. In our era of 
ever- increasing technical change, a 
simple point remains valid; The extent 
to which a weapon is destructive does 
not determine the extent to which it is 
vulnerable to count ermeasu res. Sn oth- 
er words, just because it r s a superwea j 
pon doesn't mean that it can r t be 
stopped from reaching its target. 

There is a lesson in the relatively 
recent past that should not be forgotten. 
Prior to World War FI, defense against 
aerial bombardment appeared hope- 
less, In spite of this, countermeasures 
were attempted by more than one 
group, most particularly by a relatively 
small group of British scientists and 
engineers; who developed (and kept 
improving) the art of radar — that is ihe 
detection of airplanes at considerable 
distances, by day or night, in fair or foul 
weather. The success of their resistance 
should continue to inspire those who 
are determined to devise defenses even 
against nuclear attack, 



The attackers did not win the Second 
World War, Defense, in the original 
meaning of Ehe word, was not obsolete 
lIlho, nor has it become so now. To 
ignore defense to place all emphasis on 
retaliation, was a political decision 
madE 1 effective almost a quarter of a 
eeniury ago. 

On March 23. 1983, President Rea- 
gan questioned the completely lopsided 
policy of deterrence that is our current 
national policy- In his speech, the Presi- 
dent made no specific proposals and 
offered no suggestions about the nature 
of protective systems. He simply sug- 
gested in .i justified manner that we 
place more emphasis on defense 

Unfortunately, the increasing impor- 
tance of technology to military affairs 
has caused a proliferation of secrecy. 
The contemporary discussion of de- 
fense proposals is earned out in an 
environment where the best publicized 
plans are those that are least feasible, 
and the excellent plans are unknown to 
the public. 

]$ the term Star Wars, a good descrip- 
tion of this kind of defensive effort? 

To many. Star Wars seems an appro- 
priate description of modem defenses 
because thorough technological innova- 
tion is connected in the popular mind 
with science fiction. Although President 
Reagan's proposal was dubbed Star 
Wars so its opponents could ridicule it. 
remarkably enough, a considerable por- 
tion of the population look that designa- 
tion in a most positive manner, 

What technologies are available to 
build modem weapons of defense? 

ft has been proposed to populate 
space with defensive battle stations. 



While this proposal fully justifies the 
designation Star Wars, its disadvan- 
tages are numerous and obvious. One 
most important consideration is that a 
proper defense must be less expensive 
than the countermeasures that would 
render it ineffective. Establishing Ihe 
proposed battle station would be ex- 
pensive and difficult, but it would be 
comparatively easy and inexpensive to 
shoot down. Already the United States 
has tested Anti-Satellite (ASAT} mis- 
siles designed to knock out offensive 
satellites, 

But. imagine if you will an alternative 
method. There are half a do sen inge- 
nious proposals ihal appear to satisfy 
the requirements for defense. Unfortu- 
nately, they are classified. We are trying 
to keep ideas secret even though we 
have excellent evidence that these 
same ideas are available to the leaders 
in the Kremlin, 

The Soviet people have no need to 
know since they have no possibility of 
influencing public policy. The American 
people have a need to know. They 
cannot possibly arrive at reasonable 
decisions if they are kept ignorant of the 
ideas that underlie defense. This does 
not mean that secrecy is completely 
useless end should be forthwith abol- 
ished Details, blueprints, know-how 
can and should be kept secret at least 
for a while- Such limited secrecy has 
been practiced by industries for many 
years without interfering with Informed 
decision-maki ng , 

Even though details cannot be given, 
one general idea is sound, Lasers, direc- 
tional weapons that project energy in a 

(FtBise turn to gaga 122} 



Is Star Wars system a sitting duck? 



surveillance 

SATELLITE 



Edward Teller objects to ihe popular Idea pi a Star U/an defense shown In put 
concept art. Laser and rail gun satellites are too vulnerable to attack, he wy*. 

Whtrr we snow ground -based tracking radar, be d Install a laser that 
Tires at an orbiting mirror, which would then direct the beam at the RAIL 

enemy ICBM. Our text on the facing page explains how Star HIGHnPGWEffED 

U/ars proponents think the system would week. laser V 
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Lasers and 
rail guns arrive 

T he Future has arrived. Beam weapons 
are currently undergoing nests on Air 
Force aircraft and Army tanks- Last year, 
the message rang [pud and clear after an 
Air Farce C 135 with a st ran ge> looking 
bubble- top shot down a Navy drone off the 
California coast, The weapon; a laser. 
Meanwhile, the Army is using an experi- 
mental track vehicle on a secret range to 
shatter small antitank missiles with a blest 
of laser light. And this summer, the De- 
fense Department will conduct several 
lasts an yet a new weapon in the unusual 
arsenal. Using a laser tracking device, the 
new Anti-Satellite missile {AS AT) will be 
launched fham a souped-up F-15E flying 
oui of Edwards Air Force Base in Califor- 
nia, 

Earlier this year one of the 10-ft.^ong 
missiles was launched Pram a d F-15E* 



which fired the device down the Pacific 
testing range. Radio Moscow quickly ac- 
cused the United States of planning to hit 
Soviet space satellites with AS ATS, The 
weapons have no explosives in their war- 
heads. Instead, the missile is designed to 
break up an enemy satellite by collision. 

While laser anti aircraft guns and 
ASATs are undergoing further tests, labs 
across tfie nation are working on a slew of 
beam weapons designed to operate from 
land bases, ships, aircraft and other vehi- 
cle^ 

"h takes sue millionths of a second for 
laser light to travel one nule/ J a dedassi 
fled Defense Department report says. 
“And in that time a supersonic airplane 
traveling at twice the speed of sound will 
travel only a little more than one^eighih 
inch/' 

The netti generation is rah 
guns^weapons that Are 
electrons or neutron beams 
at a target with far groaief 
power than any Laser could 
muster. Officials of the De- 
fense Advanced Research 
Projects Agency fDAEPAI 
say rail guns could be ready 
for deployment some time 
after 1095- 

The basic laser being used 
today is the Gas Dynamic 
Laser or GDL. Burning car- 
bon diojride wrth nitrous ox- 
ide. the GDL produces high 
energy carbon dioxide that 
sheds powerful bundles of 
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Air Fore# C- 135 | top | with a domed top 
carries a prototype laser gin. Inside dome 
[above L laser mirror swivels arid Ares. 



light on a target . Some experiments under- 
way this summer involve an even more 
powerful Electric Discharge Laser (EDL). 
The more powerful weapon can burn a 
hole through an aircraft's skin in Fraction: - -; 
of a second. The weaker GDL penetrates 
seme aircraft materials, but then? arc ways 
to ’ 'harden 1 r a plane or missile against it. 

Still, DAftPA officials favor the GDI. 
because, in addition to being able m kill 
some aircraft, its waves of energy can 
disrupt radio signals and take a guided 
missile off course, 

In testimony before the Senate Armed 
Services Committee, DAKFA officials have 
said the Soviet Union may already have 
deployed high-energy GDI^s around tand 
bases near Moscow and perhaps aboard 
orbiting satellites, But they emphasize that 
the Un ited States has taken en early lead in 
the technology, and if there is a beam 
weapons race, the Soviet Union Js playing 
catchup.— D-E. 
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An IC6M- launch (facing page | U detected and a series of nigh -powered laser and rail gun satellites goes Into 

action. A surveillance satellite at about 60,000 miles altitude tracks the missile and positions beam weapons 
for the kill. If any weapon falls to destroy the rnFsiile, other weapons back it up farther down the 

tracking range. Reflectors can pick up kill beams deflected from the ICBM and send them back to 
the target, ftlear the end of the ICBlVTi trajectory, or early In the launch of a submarine- 

based missile, a laser 1 rangefinder can track the ICBM to make a quick kill. Missiles that 
get through the defensive layer* and close to their target can be destroyed by 

airborne lasers. Even proponents oF this Star War* defense acknowledge that 
some mliiPies could get through the net. 
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How lb Customize 




Minivans — Ffke minicars — aren't designed 
for minipeople with minibudgets. You 
can personalize them in a big way. 



BV DANIEL CHARLES ROSS 

Detroit Editor 

Photos by George JSfagher 



W ith fuel prices stabilized for Lho moment, 

recreational vehicles are making a strong 
comeback. Loading the way are personal-use 
vans, especially the Dodge Caravan^Plymouth Voyag 
or (same vehicle r different trim). 

The Caravan/Voyager was the first small garagea- 
ble American van out of the chute, and as such, has 
Captured America's fancy, Already Chrysler has spon- 
sored a competition for recreational van conversion 
com panics r and 49 participants recently showed what 
they could do with the T-van_ Results ran the gamut 

m 



from full-dress police paddy wagon tn executive 
commuter lime to full-luxe traveler. 

Shown hero is the vehicle we thought was the best 
of show in the personal use category, the Mini Ram by 
Advanced Creations of Romulus, Mich. Rob Wolf and 
his crew have turned a regular-issue Caravan into a 
plush tourer which has the advantage of added 
interior storage space under the seat/bed. 

So while Chrysler is still adjusting 10 the demand 
wrought by ats new products, and Chevrolet and Ford 
are just now getting ready to introduce then new 
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«aew Minivans 



Dodge Mini flam commercial van has low of 
potential for customizing. This example 
feature; TV, mini bed and a handy rooftop bln. 



small vans, the rec vehicle people are breaking new 
ground in adapting the downsized people movers to 
personal use. It isn't as easy as it appears. 

The construction of the Caravan presents conver- 
sion shops wiLh a whole new set of proh hurts. Locating 
places where holes may be safely drilled is primary 
among those difficulties. To permit customizing with 
as little drilling as possible, the Mini Ram was the 
beneficiary of SilkaJlex adhesive, a latex- based com- 
pound formulated to permit expansion and contrae 



Trak-Raik rooks like a standard rooftop 
luggage bln when if J In fts stowed position. 



Clever linkage swings the bln down to waist 
revel for loading or unloading of luggage- 



Ughtwelght bln holds 1 S cu.ft. of cargo (three 
to six sdtuHii expanding van's capacity. 
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lion with temperature fluctuations, Su- 
pergluos, ihe cyanoacrylics H don't allow 
for those extremes, and are particularly 
susceptible to failure when the bond is 
WDod-to- metal. 

The extsrior of the Mini Fam has 
obviously received great care. The mu- 
rals were airbrushed by a local Detroit 
artist, and even up close, the work is 
extremely well done. The immediate 
attention getter, though, is the raised 
roof and the nee t Trak-Rak storage 
compartment. 

Raised roof draws interest 

The raised roof is a modification of a 
new full-length roof section made for 
the T- USB by Viking Formed Products, 
MirtcSlabury. Tnd- Wolf trimmed it to the 
desired length and finished it to com 
form with the dimensions of the Trak- 
Rak from Pivot Mfg. Co. 

The fiberglass roof is bonded, glass- 
to-metal with putty taps to provide a 
watertight and flexible seal. It's fas* 
tened 10 the Caravan roof and the seam 
underneath and on top is covered with a 
silicone molding. 

The unique Trak-Rak completes the 
roof treatment and significant Ly in- 
creases storage space. The Trak-Rak 
swings off the top of the Mini Ram on 
rails mounted to the roof. Depressing a 
lock burton permits the brace to tilt 
further until it's at waist level for easy 
stowing of gear in its lS-cu.-ft. com’ 
partment. The unit itself is lightweight 
fiberglass and anodized aluminum, 
with a locking hasp lq prevent acciden- 
tal tilt or tampering- The entire assem- 
bly requires only a single threaded 
fastener in the vehide- 

Not all customizing kits are created 
equal, or even practical. Case in point: 
The ground-effects running boards and 
wheelwelE flares displayed on the Mini 
Ram completely cover the jacking 
points. So the frame pads where a 



hydraulic lift would pick up tho vehicle 
are now useless. Wolf knew this In 
advance, but used them on his show 
vehicle anyway for display purposes 
only. Be careful 10 determine your own 
needs before installing customizing 
products. 

The roof- mounted Sony television an- 
tenna leads inside Ln a jewel -like Sony 
KV-5300 color TV receiver. The Sony is 
mounted in Wolfs unique center con- 
sole behind a lockable door. The TV 
uses a one-touch toggle to Initiate a 
channel scan from its current setting to 
the next strongest signal, and receives 
both UHF and VHF signals with re- 
markable clarity. 

Center console changes 

The center console is cleverly done, 
Finished in wood-grain Formica, it pro- 
vides efficient ducting of hot or cold air 
to grateful passengers an the rear. Ad- 
vanced Creations will soon market an 
improved version of the console in rug 
ged ABS plastic, which will incorporate 
the ducting, a cooler under the armrest 
and will also relocate the Chrysler radio 
io a handier position 

Wolf uses and recommends io cus- 
tombsersi that only aotomoiive -grade 
fabrics be used Ln ree vehicle conver- 
sions Auto grade fabrics are of consis 
tent quality, durability and color, even 
though swatches of material may come 
from batches manufactured months 
apart.. So-called auto- type material isn't 
up to the task, may not be able to be 
color-matched later, or may have a 
weave that's impossible to duplicate. 

Built into the interior of the Mini Ram 
are storage spaces in the side pods and 
cup holders for drinks dispensed by the 
Telco drink dispenser. Manufactured by 
Thomas Electronic Corp. in Nashville* 
Term., the dispenser is energized by a 
dash-mounted switch. When turned on 
at the dispenser, it then can pump your 




chc 
refrk 
contiF 
is helC^ 
AIcoj% 



any event 
ages shorn 

In a vehicj^ 
travel as the . 

oration is for 
senger safety. To 
ers from, acquirk 
speeding tickets , th 
an Escort radar date 
mounted flush in the 
of the raised roof seer 
radar signals unimpedl 
glass roof section. Thmil 
light is only slightly visibly 
vision, the Escort's w^minl 
dialed to a level that will ul 
alert the driver. 

Six-way powered chairs 

Even the Dynafle* captain ' 
are specially made for the 
A/oyager. They are downsized tn 
narrower T-115, and in ,k 
offer six- way power adjustment. 
ihelt lowest setting, tall drivers vl 
note that eye level falls right at the itfl 
reach Of the wiper blade- A lowofl 
mounting position, or longer wiper 
blades, will euro this problem. 

These are just a few of the add-ons 
now becoming available for Chrysler' s 
small vans. As Ehe Ford Aerostar and 
Chevy Astro vans come on-stream, the 
small van will become a haven for 
families searching for a recreational 
vehicle with more than a toy's utility. 
Customizing is Che way to turn the 
routine into the unique, while at the 
same time providing a fun project for 
the entire family, W 




Tiny Sony color TV Is mcmited in rmioci 
center console. Locking door hkite i TV when 
not in us*. Console ducts heat to rear seats. 



Where To Get Custom Minivan Parts 



The Recreation Vehicle Industry Assn. 
(RVIA) is e in organization of companies in 
the United Slater and Canada in the busi- 
nftss of building, modifying nr supplying 
parts or services for rec vehicles of all kinds. 
The RVIA nicker on a vehicle or pan is the 
industry's official sanction that it meets 
federal motor vehicle and ft VIA safety Sian- 
tSurds. Following is a brief list of companies 
with products for customizing the Dodge 
Caravatv'Fly mouth Voyager and similar 
RVs: 

Advanced Creations, 304 IS Ecorse ltd., 
Romulus, Mich. 48174 (313} 728-7000. 
Products: center consoles, electrical 

Switching sysiems, seat- lied units, finish- 
ing panels, captain's chairs. total van con- 
versions ID Mini Rum specs. 

A & E Systems Inc.. 3100 Wesi Scger- 
strom Ave*., 8anta Ana, Calif. 92704 [300? 



354 3172. Products: sinks. facets, draw- 
ers, circulating Lins, ductwork, thermo- 
Slats. hand water pumps, minting boards. 

A.R.A. Motorola Mfg. Co . 606 Fountain 
Parkway, Box R70, Grand Prairie. To* 
75050. (£l4) 647-4111 Products: air 
condition inq sysinms. burglar alarm sys- 
tems, antennas, engine and transmission 
coding devices. 

Air Lift Co., Fox 121 50, 27 10 Snow Rd r 
Lansing. MLch. 48901 . {800) 248 0892. 
Praduet s: air llfi springs 

American Honda Mm or Cq. Inc., 300 Wes? 
Alondra Btv-d., Garden?, Calif. 90247- 
{213) 327-82SO Products. RV generators. 

Amttiriqe, 23R9R Cooper Hr.. Pox 22$ 7, 
EJJdian, Ind. 4651b (219) 262-2521. 

Products: iceboxes. ac. \U\ refrigerators, 
van accessories, overhead and wall con 
soles. 
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SPEAKER BANK 



CUSTOM CAPTAIN'S CHAIR 



FulJ-sJz* b*d 
folds In two 
places no make 
a bench seat. 



Personal touch can be lent to any minivan with a wide 
range of add-ons supplied by the firms listed below. 
Some have to be in starred by a pro. others can be ordered 
from catalogs for do-Pt-yoorself installation. Some can 
be built by any good craftsman. Many are mutually e* - 
elusive -you cant Install a raised roof and a luggage bln. 



RAISED CAB-OVES 
CAMPER ROOF 



Chuck Wagon ensem- 
ble folds Out from- fixed 
bench seat for lavish 
tailgate entertain Fng. 



Rooftop bln expands mini s 
limited cargo capacity. 



FOLD-OUT 
^ PfCNIC TABLE 



B-WMfrs .Inc., 721 North Webster St., Em 
73ft Kokomo, Sod- 46301. E317] 452’ 
5444. Products: intHroorTi sySejns, pOW ffi T 
conveners., 13- volt accessories, electrical 
control centers. 

Theodore Baigman Co., S29 Industrial 
Ave r Cold wafer. Mich. 40036- <517) 2 7H- 
75134. Products: Lamps, lighting fixtures, 
electrical switches and Gonjrarors. wren 
or lighting, water pumps - 
Caning? Carpel Mills Inc,, Box 542, Samh 
Industrial Bivd. r Calhoun, Qa- 30701. 
(llQO) 341-4211. Products: carpeting 
Douglas Corp., 630 12th Ave.. Minneapo- 
lis, Minn 55445. (ElB) 333-8911 Prod- 
ucts: plastic and chrome plated namc- 
plaras, vinyl and Mylar (tocsls, thermal! 
dae-cut designs, decorative Striping. 

Dow Chemical U S A (see phene book for 
Local dealer!, Dow Center, Midland, 

Mich 48640 (517) 636 1413. Product*: 

fci^m typo Insulation. 



Draw Tlte Inc., 14&57 Martinsville fld- 
Be LI evilly Mich 48111. {313) 697-2081. 
Products: Hitches, hitch equipment, tire 
camcrs, low bars, electrical equipment. 

Dygert Seating, 53379 C.R. 113, Elkhart, 
Ind . 48514 { 219 J 303-4075 Products^ 
van Goats, sofas, sun visors, tire- covers, 
pedesteLs- 

Elbctr Industries, 17925 South Broadway, 
Box 470, Gardena. Calif , 90248. (213) 
321 1191. Products: adhesives and seal 
ams, laminate, laminated products, roof 
vent*, van windows, sunroofs. 

Cincinnati Microwave (Escort), One MLcro- 
wraw Pbaxa, Cincinnati, Ohio 45243. Prod- 
ucts: radar detector. 

FL&xstecrl Industries Inc., Box 877, Bruns- 
wick Industrial Block.. Dubuque, lows 
52001. (319) 556-7730. Products: beds, 
chairs, cushions, dinettes, oonvertible- 
[ypt* seating, sofas, tables. 

PIvqe Mfg, Co- 13685 Stout Av&.. Detroit, 



Mich 48323. (313) £31-7500. Products! 
Luggage racks, Irak- Flak off- vehicle load- 
ing system. 

Thomas Electronic Co„ 507 Napoleon Ave., 
Nashville, Term- 37211, £615) 258-3737 
Products: drink, dispensers, electronic 

t>ar^ musical T^rr.^-'vehtclp alarm*. 

Todd Engineering Sales Inc., 2B7G6 HoJi 
day PL, Elkhart, Ind. 46514, (219) 293- 
8633- Products: power cc-nverter/battery 
chargers, fuse blocks end panslsj genera- 
tor changeover switches, RV electrical 
supplies, battery isolators. 

Viking Formed. Products, Box 31 &, Middlo- 
biuy. ind. 46540 Products: fiberglass re- 
inidroernents, roofs, van accessories, fi- 
berglass van tops, custom parts. 

Weyerhaeuser Co. {see local listing in 
phone book), 301 Dexter S\.. Box 1188. 
Chesapeake, Va 23320 {604] &431601 
Products: board-type insulation, lumber, 
paneling, tile, vinyl and wood wait cover- 
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Compact Disc Players 

Your Choices Grow As Prices Fall 




laser disc are common to all the second -genera- 
tion $500 to $700 Compact Disc players, 
sometimes called laser turntables. The 
newest players are technically better 
and lower priced than their $1,000 
ancestors, which were introduced 

(Pimps turn fn page 1 14) 



Yamaha CD-X1 1599 



T he drawer glides open without a sound, inviting you to drop in your latest laser disc. It slides 
closed just as quietly, and the disc spins up to speed. You can then listen to the music without 
lifting a finger, or you can take over, playing the panel controls to pick off the disc just 
what you want to hear: Select any track with the touch of a button; skim through all the 
selections, hearing a snippet of each; or punch in a program to hear the tracks in 
the order you want. 

Easv oue ration and versatile manipulation of the — 1 






Sanyo CP 200 iSSO 




DIGITAL 



SONY 






Here come the 5500 to 5700 laser 
turntables— with controls that let you cue 
your music with the skill of a disc jockey* 

BY CHRISTOPHER QREENLEAF;PJiotost)v Brian Ka$Qff 



When a Compact Disc landt 
in the front-loading drawer or any one 
Of these tec ond -gene ration player*, it il deliver 
Ihe purest sound you we ever heard front your x> 













Outdoor 
Classics In 
Redwood 

BY ROSARIO CAPOTOSTO 






Simple cup hooks, mounted on one end rail flettj, 
provide A convenient place to hang Fong barbecue? 
utensils. The built-in Fee tbes t (right] Is rfned with 
Styrofoam insulation and has a flft-out plastic bowl. 



One side of the cart has a center drop-down tfooi ileftj 
that co vers a Hide-out cutting board and broiler pan. A 
built-in botfFe rack |rkghlj provides storage for w|ne r 
spirits and mixers close to the ice chest. 









IBfc, *T.l jL 1 

WfJ 4|| £ 





flp 


HI 




■* "■ . ' ' 




i 


Our lightweight tray (left), sized to fit on the pulhoirt 
sh*ff, has ample room for both glassware and bottles. 
The small caddy (rlghlj was designed to hold a portable 
phone and other Hems often used outdoors. 






Here's a set of attractive and 
versatile outdoor furniture that’ll be 



six pieces of outdoor furniture— barbe- 
_ cart, chaise, coffee table, telephone 

U caddy, tray and plantar— wore all designed to 
withstand exposure to heat and moisture, to fulfill 
specific outdoor living needs, and to share the com- 
mon design elements seen in the photos above. To 
begin with, kiln-dried, dear, heartwood redwood 
was used throughout. This grade is very smooth and 
free of blemishes and warps. It's also lightweight, 
slrucluralJy stable and highly water-resistant. 

The specific utility of each piece is else shown in 
the photos hero. For just one example, note tliai the 
sides of the barbecue cast are defined by function. 
On the food preparation side, there are two drawers 



for cooking aids and a pull-out maple cutting board 
and broiler pan. And, on the opposite side, there's a 
bottle storage rack and a built-in ice chest for bever- 
age preparation. 



furniture IV- m ■■ Ov :■ T •■-•Hi- -■■■ \k ■ 

Cor* 3 f photijj: i irry PhflU? Jly/ljl; : -! - ■ 

HI and while phuMi: H.itmt -^ri :■ 

Tethrikal artt t - 1 l*u ^ , ; >r 

ft td wood: Cdhromw R^iiMr.iCd 



Adjustable chaise back lie ftj features five positions for 
maximum comfort: flat. JO*, 45* and 60*. One 
side parrer of our pianier (right j comes off to make in- 
starring or removing large potted plants easier. 
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This comblnatFon. barbecue-and-bar cart 
has room for two people. Extra space Is 
provided by a slide-out shelf covered with 
plastic fam Inale for easy cleaning. 




Use a dado head in a radial-arm saw to cut 
shelf rail dadoes in legs. By installing a 
higher fence Fn the table, the cut through 
it serves as a leg cut alignment guide. 




SlFde each rail completely Into its proper 
lag dado Then use * utility knife to mark 
the precise width of the half-lap joint on 
the inside surface of the rail. 




Here is the completed frame. Note support 
cleats for the top and shelf boards cm the 
inside surface of the rails, and the cutout 
on the end rail for the sliding shelf- 
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Barbecue cart 

This unit is constructed of two sop a- 
rar.c assemblies: a rase that contains 
the drawers, storage bin, cutting board 
and broiler pan; end a framework that 
acts as the basic structural support for 
ihe case and for the top and. shelf 
boards When reviewing the materials 
list for this project {page 123), keep In 
mind that architectural-grade 2 x 4 s 
were used for the legs. These measure 
Vh x 3'Jz in. If you use construction- 
grade stock instead r adjust the materi- 
als list to reflect the narrower 1 ] /Hn. 
thickness. 

Also note that this can and the other 




The cul leg p£rf5 are ready for assembly. 
The two center legs, and blocks between, 
form the axle support for wheels. The 
others are Single legs for can front. 




Use a router to round corners on the upper 
section of each leg before top rails are 
attached. Nall a block In place to stop the 
cutter 3 V# In. below the leg top. 




Begin case construction by gluing up stock 
for the facing panels. Then, using a table 
jaw, cut out drawer openings by holding 
board In place and raising blade. 



five projects were all assembled with 
waterproof resorcinol glue and fitiishHd 
with three coats of UG1. Imperial Zar 
satin finish to help them withstand the 
etements. 

CoTistructioiv details 

Begin building the framework by 
cutting the logs and rails to size. Than 
cut the dadoes in the logs as shown on 
the drawing to receive the tower shelf 
rails. The end rads are let completely 
into the legs and the side rails are 
joined with half-lap joints. Also, cut to 
size the add-on wheel blocks that form 
{Pi&ass rum 10 p age 123} 







Join the wheel blocks to the rear Pegs 
using glue and four 4d finishing nails per 
joint. Set nail heads and let the assembly 
dry overnight before continuing. 




Glue and clamp the long bottom rails to 
legs. Let dry. then clamp the other rails in 
place, Gore screw plug, shank and pilot 
holes through the rails and Into the legs. 




Make vertical drawer cuts on a radial-arm 
saw. use a square to align the blade center 
over opening center. Lock carriage Fn 
place, then lower blade Into Stock. 
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4 Homemade 
Tools You'll 
L Be Proud To 
ft* Show Off 



Make these handsome, 
ingeniously designed 
hand tools for your shop 



Cutting entirely Through this 4-1 n-- 
diai. PVC pipe would be ah impOi- 
&lh\e task far a standard hacksaw 
but npt for our deep-cut version. 



Make the oak bar clamp 
tttftj for gluing slock- 
. Its capacity is limTEed 
* only by Ihff 
bar length. 



T here Is a great feeling of 
pride and accomplishment 
that comes Irom creating a 
project with your own hands— as 
most PM readers know. Well, now 
you can take that special feeling 
one step farther by making the 
tools shown here to use in creating 
the project. 

The tools are a deep-cut hacksaw, 
an adjustable contour sander, a 
quick-change full- sheet sander and 
an oak bar damp. [Slot only are these 
tools functional. They're handsome 
as. well. The unique combination 
of rich wood grains w Llh shiny brass 
and steel makes for a tool that you'll 
be proud to use and show off. Also, 
the tools are a bargain, since they're 
made mostly from shop scraps, 



x y 

Sanding rounded, curved 
shape! is handled eadfy 
with the adjustable 
contour sender (Above) . 



The quick-change sander fabovc) re- 
lieves molt tot the back breaking 
strain associaied wrth hand sanding. 
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1 Deep-cut 
hacksaw 



It's nu secret that a hacksaw is essential 
in any shop. Bm standard hacksaws 
share a common shortcoming' depth-of- 
cut is Limited usually lo less tb&n 4 in. 
Make the deep-cut hacksaw shown 
here to complement your standard 
model saw. With an UVa-in. -depth -of 
cut, it tackles jobs other hacksaws can’t. 

First, cut the three saw frame mem- 
bers (parts A, B and C) from 1 -in. -think 
oak. Next, cut a V*- in. ‘wide X 2-in.- 
deep open mortise through the handle 
(A) and a mating tenon in the top frame 
IS}. Also bore and notch the bottom of 
both the handle and front frame (C) to 
accept the angle- irons and steel plates 
(K s L h M, Nh and the threaded rods 
of blade holders, Join handle to 
top frame using carpenter's glue and 
two J /4-in.-dia. hardwood dowel plugs. 

Attach the two steel pivot bars (G} 
and the two brass bars (F) as shown. 
Note Thai the bars extend into the frame 
about V* m. to form a channel for the 
tension bar hexnut (D) and the maple 
pressure block (£}. Attach the angle- 
irons and steel plates to form a shaft for 
the blade holders (HJ). Drill and tap 
each blade holder to accept threaded 
rods (Hi ,11} Now notch holders and 
drill Vfl-in.-dia. holes for the steel roll 
pins 0} which hold The blade in place. 

Attach front frame to top frame with 
a machine bole (Q). Then assemble 
tension bar and pressure block. Finish 



saw frame with three coats of wood 
sealer: apply paste wax to all surfaces 
In use. position the tension bar as 



close to the blade as possible. The 
deeper the cm, the higher you must 
position this bar.— .Robert Ressmer 



MATERIALS LIST — DEEP-CUT HACKSAW 
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The hefty s-paund dcup-cut hacksaw | above f cuu at reasi twice as deep as a standard 
hackiaw. The heavy-duty construction of oak and steel ensure* many years of service 
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2 Contour 
Sander 

Trying to smooth curved or circular 
shaped workpieces by hand siding is 
a slow and tedious chore. But the con- 
tour sander illustrated below will solve 
that problem by making the finish- 
sanding of such shapes a quick and easy 
procedure. 

The contour sander features an ad- 
justable handgrip (A) and from post (E) 



which hold a cloth-backed abrasive 
strip. 

Ry adjusting the handgrip and post 
on the rail [Dh the abrasive paper will 
conform to * specific diameter. You can 
increase the maximum sanding diame- 
ter of the tool by substituting a longer 
abrasive strip and steel rail. 

Start by gluing-up the handgrip and 
post after routing a 'iVin. -deep x Ve-ln. 
groove in each piece to form the rail 
channel. Next, chisel out the recesses 
for the steel plates (F) and make the 
locking knobs (G) by epoxying a 'A-SQ 
bolt imo plastic caps from two gallon 



jugs. Now bore and tap threads into the 
handgrip and post to accept the thumb- 
screws (E). 

Rore the two 'Vm. -dia. relief holes in 
the handgrip and post hs shown. The 
holes preveptt splitting and provide the 
Spring that's necessary to grip the abra- 
sive strip Firmly. FinallyH cut the abra- 
sive strip slots Into the bottom of the 
handgrip and post using a dovetail saw 
or hacksaw 

Apply two coats of polyurethane var- 
nish to all wood surfaces. 

—Robert Bessmer 




MATERIALS LIST— CONTOUR SANDER 

V*y Ht?. 54» i n<t dara Iptton 

A 1 1" >■ aak (handgr^l 

b I r * £ ■ S^s' c Mk flroiir poslj 

C I 1 '■ * ■ E^ d , h* ^Kn<*j 

D i tl ■ V? * 12" ilmS keyilDcfc |r&ii| 

E 2 >4 - t p S ■ KiylK 

El 2 H-16 ■ ytv Ihteaded rad and washes 

f 2 '■'* . i 4 . F piaie and too i r No. B !H 

scr gw* 

0 2 *j - I 5 ff.dra. [W&tccap 

01 2 Vi JO ■ "V machmw boH nnl in vporp 

"Mad* Ircjm gluing- up W-lim&i Tlpch 




Th* front post and bark handle of the 
contour sander slide on a steel rail to 
adjust tor landing imarf- diameter work- 
piece* heft] or for larger pieces [berow|. 
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j Quick-change 
^ sander 




L 



Us* thf quick-change sender [abdvt| far the sanding oMarge, flat areas. The body rotates 
Id ulINzc each of rhe four sanding surface!. wUhoul repositioning the abrasive paper. 

and cut anti fasten the plastic caps place. Attach robber backing (M) to the 
(F,H). Make the pivot md (K) by tutting body with contact cement and : .'.-iri. 
the bead from a -VitHn.-dia. bolt and wire nails „ — Hobejt Eessmer 
install it to hold the clamping rod (J) in fftoo mm to pago J 13} 

MATERIALS UST— QUICK CHANGE SANDER 



The samples* of all sanding tools, the 
sanding block, has just reached slate * 
of-the^art proportions— thanks to the 
quick-change sander. It features a two- 
handed grip and a rotating body (A) 
that holds a full 9 ' 1 1-in, sheet of 
abrasive paper. To eliminate sandpaper 
waste, all four sides of the body are 
used. Simply pull the spring-loaded 
engaging pin {£] and rotate the body a 
quarter of a turn for a fresh sanding 
surface. There is no need to reposition 
the abrasive paper. 

Cui the body from a EV^in -thick 
solid or glued-up block of hardwood. 
Carefully sand each side as flat as 
possible. Then, rut a groove for the 
clamping rod (J). Centerborp a Vie- in. - 
dia hole through the body for the 
handle shaft (D). Shape this shaft by 
til's t heating the rod with a propane 
torch and then, while bending it in a 
vise, pound the rod with a heavy baJI- 
peen hammer. Caulron; Be sure to wear 
safety glasses. Now cm and shape the 
handle, knob (C) and remaining parts. 

Next, bore and tap the knob and cul 
matching threads on the shaft end. 
Then bore a stepped hole in the handle 
for the engaging pin assembly. Note 
that three different diameter bits are 
used. First, bore a hole '/Hn.-dia. X \ 
in J+ then bore a Vu-in.-dia. x Vi in. hole 
(for the compression spring) and finally 
bore a ^/u.-in.-dia- through hole. 

Next, fasten the hardwood block (G) 



K*r He. Si i* and ctoKfiplkw i'uwi 

A 1 2'2 " 9‘ hftrthfcOKJ 

B i i 1 : - a - 7"rnaptB iftancUel 
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Dl 1 ‘r-dia h*uujL vtvstitzr, \ h r miter mil 
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G ! -■ 2’i ■ 2 1 *' ibioTKi 
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J 1 W-Aft. ■ 101V sgetil rg^i »n<1 wingnyl ifjlftmp- 

ngioti) 

K 1 ^s'-dta. 1W ^ftraadftj rod ipwtn fui 

L i Ij'-dia Tr rfi nuch btih ist-jfi oc^i 
M i fl > per ih,n n*tMf 

N 11 G Ih 5crpw 

O 4 1 N:> ft fri Mr™. 

P 20 VF :ian 
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Whether your filter is a main-line 
or undereounter hookup, follow 
these steps to cleaner, dearer water 



How lb Install 
A Water Filter 

_ •- J ’ +* ikT 




Clear water that tastes good, 
roo. is provided by Thrp under- 
sink w^iec ffit-er by Everppre. 
And it's not difficult to Install. 



How To Install An Undersink Filter 




1 A separate faucet, such as Ever pure's 
unit, maximizes filter HFe by providing a 
separate source for drinking and cooking 
water. Kit has seif- tapping valve, faucet 
with escutcheon, tubing and all fittings. 




3 insert the stem of Faucet with its rubber 
gasket through a hole in the countertop. 
Place flat washer, lock washer and nut on 
stem above counter. Orient faucet until 
handle is \n position, then tighten nut. 

10 ? 




2 To drill a vwn.-dia. hole In a porcelain 
sink. First use a center punch over a taped 
area to prevent chipping. For stainless 
steel sink, drill a pilot hole first. Use a 
carbide bit to drill the hole. 




4 To test position, select and mark the 
Installation point on the cabinet wall- 6e 
sure the unit mounts vertically, with a 2 '/a- 
In. clearance from the finished floor for 
easy replacement of filter cartridges. 



I V s n o secret thaL the purchase of 
household water -treating equip- 
ment has skyrocketed in ten years. 
In the last two years alone, this sales 
volume — mostly water filters— has tri- 
pled, according to the Water Quality 
As&o. 

This surge in filter sales is a result of 
people's increased awareness of the 
hazardous by-products of Our civiliza- 
tion — industrial waste, herbicide and 
pest ictde runoff— and the effect of oth er 
pollutants on the water we drink. The 
discovery that chlorine, the purifying 
agent used to treat water, can aEso aid 
In forming trihatomeihanes (THMsk 
perhaps harmful to humans, has been 
another boost to filter sales. 

City dwellers who want clearer water 
than the aged municipal water mains 
can provide are also turning toward 



UNDER -SINK “FILTER INST ALL ATI W 



FAUCET 




f Install r /4-lo. elbow compress Ion fittings 
on the dual filter head, first wrapping ail 
pipe threads with Teflon tape or a good 
grade of taste-free pipe dope. The fittings 
should face the cold-water riser. 
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water filters. Others who rely on bottled 
water for drinking and cooking, are 
trying water filters for their relative cost 
savings. Such savings mount up when 
the homeowner installs the filter. 

Common water problems 

A certain amount of taste in drinking 
water is welcome, as most people who 
have drunk virtually tasteless distilled 
water will agree. The fresh taste of 
bottled water comes from the minerals 
it contains. However, other tastes in 
water such as chlorine or fish are un- 
pleasant- Many communities com- 
pound the problem by adding more 
chlorine to the water to ensure its 
safety. A fishy or musty odor is closely 
tied to unpleasant taste. An improve- 
ment in taste and odor are among the 
major benefits of water filters. 

However. studies have shown that a 
common unpleasant odor, the rotien- 
egg smell of hydrogen sulfide, is net 
effectively removed by a water filter. 
Yet, chlorine, which leaves its own 
unpleasant taste but can be filtered out, 
removes hydrogen sulfide odor. 

Deteriorating water mains and low- 
ering water tables across the country 
contribute to sediment and particles 
(turbidity) in water. Filters can help 
remove them to leave water clear. 

Organic contaminants that aren't ap- 
parent are another problem. TheTHMs 
mentioned above are among ibe major 
organic contaminants. Many fitters can 




ft Mount filter head to wall With four 
screw* provided. The entire unit, when 
filled with water, weighs TS pounds, if 
wall construction permits, you may wish to 
substitute bofts or other mounting devices. 




0 To connect compression fitting, remove 
out and brass ferrvFe, Slip nut, then plastic 
ferrule over tubing. Place tube insert in 
tubing end; men insert tubing end Into 
the fitting and tighten nut. 



help remove such organic chemicals, if 
the filter cartridge is changed often 
enough. 

During extended periods of nonuse, 
bacteria can develop in a water system. 
A filter cannot remove bacteria. A moist 
filter that, isn't used daily also encour- 
ages bacteria — -one reason why it is 
important to change the cartridge regu- 
larly. It's a good idea to let water flow 
for a half- minute through Lhe filler 
before use. 

Water -fiher cartridges 

All water filters linvt? a cartridge 
which must be replaced periodically, or 
in some cases backwashed, for it to be 
effective. Cartridge life depends on the 
amount of water passing through the 
filter, tho amount of impurities m the 
water, and size of ihe cartridge. They 
may last from one month for smaller 
units to several years, Replacement is 
advisable when water flow seems re- 
stricted, and taste or odor returns. 

Types of installations 

The easiest filter to install is a faucet- 
attached unit. This is either attached 
directly canto the faucet outlet or placed 
on ih# counter and attached to the 
outlet via a hose. Generally, these filters 
are smaller, less expensive and less 
effective than those discussed later. 
Some faucot -attached filters have a le- 
ver that routes water into the filter only 
on demand, thus prolonging useful life. 




7 Select the proper tap valve Iruert— Vir, 
or VHn. O.Dm depending on the rise oF 
the cold-water riser* under your sink — and 
fit to riser The Inserts come with the 
company's separate faucet kit. 




1 0 Shut off water f I Hen by moving black 
handle conn cere lock wise as Far as possible. 
Install filter cartridge* (No. l on left). Turn 
tap valve handle clockwise to pierce water 
liner reverie for water flow. 



Installing a faucet-attached filter is 
usually simply a matter of unfastening 
the faucet aerator and screwing or 
clamping the fitter to the faucet outlet. 

Another installation takes place un- 
der ihe %'mk T where the filter is connect- 
ed to the cold water line. Generally, the 
undersink filter is between the faucet- 
attached filter and a main- Line filler in 
size and cost. Some, such as the Fiver- 
pure model shown, have their own 
separate faucet. Since only the cold 
water coming from this faucet fis fil* 
tersd. the filter is used only when 
desired, for example when cooking or 
drinking. Any undersink filter can be 
hooked up lo a separate faucet. 

Undereink filters are designed to give 
cleanerTooking, better lasting and 
smelling water, and to reduce organic 
chemicals and contaminants. The medi- 
um in the cartridge that filters the water 
in undersink units is Often activated 
carbon. Studies indicate that lhe mosl 
effective cartridge design forces water 
to travel downward along the cartridge 
sides to the bottom, then upward 
through the interior cartridge for thor- 
ough filtration. 

Installing a filter under the sink your- 
self can save up to SBD in labor cost. 
This usually Involves securing a bracket 
for the filter at the appropriate level on 
an inside cabinet wall. Generally, the 
filter must bo raised off the cabinet floor 
for easy cartridge replacement A tap 
valve is positioned on the cold water 




M Fatten the tap valve around The cold- 
water riser in a convenient rotation. Do 
nor tap the water line at this point. Run 
tubing from tap valve to filter Inlet and 
from filter outlet to separate faucet. 




1 1 Allow the water to flow through the 
cartridges by lowering the black handles 
clockwise until they lock In place. Be jure 
to check for leaks between filter and 
Faucet, and In the entire Installation. 

IQJ 
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How To Install A Main-Line Filter 




line and joined via tubing to the filter 
inlet. Tubing from the filter outlet car- 
ries filtered water back 1 0 t he cold 
water line or previously installed sepa- 
rate faucet. 

The Everpure QC4-TKM water filter 
Shown in the photos is a two- cartridge 
filter containing activated carbon for 
the filtering medium. Designed for use 
with a separate faucet, it is priced at 
S285. The faucet kit is $42- 

Installing a main-line filter 

A third, type of filter can be placed on 
the main water tins where it enters the 
house. The main-line water filler treats 
alt household water. The filter medium 
is often cellulose, but may be string or 
pleated paper. This filter is designed to 
remove rust, dirt and sediment 

Installing n main-line filter is some- 
what more complex than an undersink 
job. You can cut the cost SfiQ to S lOD if 
you tackle the job yourself. Essentially, 
water is diverted from the main line 

SOURCES- — WATER FILTERS 

fc-'c-li-jrtVuiu are JiutfiLifaatirera uf home wdte* fUrors. 
Many etf ihoir products tie available ai hardware 
sJotbs And home veneers For more information, 
write directly to tho maker, Types of fUrers chat 
nztt-.U ocmpiuiy offers ere koyed is follow^- faucet- 
atlarhfld fiJtcr JFh unrinrsLnk. filtnr f(J|, m^Ln-linsi 
filLw ■! M I icu-Jimikur filEfcir (] ! and purtabk" filter iP?. 

Advanced FilEj-aLion Technology 2424 rsnir-? Aw.. 

Concord. CaUf 94S2Q<F f U. Pi 
Arr^ei. Plymouth Produce DSf H 5U2 Indiana Ay* . 

Shnbaygan, W*5 530A 1 fU U. FI 
AMFCunri,, Aqua-Pure- flllrnv, C^nf’cn.l Riftw Products- 
Dtv , 400 Rusnareh Fkwy., Mnridcn, Conn. 00450- 
(U. M, [J 

Aq-uaEJ-un lFt*erruLU»ml r 1 19 1 nlorprL-u? Dr., Gretna 
La. 70OS3 (U1 



through the filler and back to the main 
Line. However, valves should be En- 
sealled on pipes leading in and Oui Of 
the filter, and on the main line between 
filter Tnlet and out Let -pipe connections. 
By closing the first two valves, you can 
change the filler cartridge without shut- 
ting off the water supply; i f the filler has 
no shutoff valve. The latter valve helps 
water flow from the source (well or city 
system}, bypassing the filter. 

To install a main-line filter, turn off 
the water supply, cut the main water 
tine at a height to install a valve and 
piping leading to the filter inlet. Install a 
valve and piping leading from the filter 
outlet beck 10 the main line. Complete 
the circuit by cutting the main water 
line, joining the free end of the outlei 
pipe to the main tins and installing a 
bypass valve on the main line This 
work usually involves sweat soldering. 
Follow directions on positioning the 
filter for an easy cartridge change. 

The main-line filter shown in the 



Astro-PUn PvriflOT, 4900 NW. 15th St. 

Mara***. FLp. 33063 [U, M. I. P) 

Brunswick TnduxiticE, Piftnritn CoMWT.Hr Product*!. 5 
W. AyKrahunr Ad.. Tithonium, Md. Z1D93 [U, M, ]> 
CluLdqrj Sp^ujfcJLy MAitiiTi^LLmjg C*., Klw-n-SLjvti:Ei 
filEirr, 7SD0 LbidSr Av*., Sfa&ie. IB. -60077 (F| 
CoEnmeroiaLFilLftrs. Fulito FUrere. Ho% 1300, Letoanm, 
fnd 40052. I M. UJ 

CiyEUiLib tnr., 033 OpiEirf Am. Wajtfnnri, C OTUi 
06106 (F, P? 

Culbqan USA. 1 CuiLigaA Fkwr.. bJonJiUrook. HI. 
60062 fU> 

Everpure tnc; . 600 Ndrth BlicUiiwk Or . Wmwikwk. 
m M559 (Ul 

F.icot Enterprises Inc. Bnx 1637, Hnubmin, N C- 
27536 (U r M, n 

K*y7iEGii * FiIWf Div., Met Pro Carp. 3385 Htuth Ptm-n 




I For a main -line installation you need 
copper pipe, pipe cutter, open wrench, 
torch, flu*, sorrier. Teflon tape, filter, 
threaded finings, barf valves, unions, tee*, 
elbows and a carpenters level. 




M Close the master shutoff valve (arrow (. 
Cut the main- 1 m* pipe above the shut off 
valve- Pipe leading to the filter Inlet later 
attaches to the main Fine at this ideation 
with a tec connection. 

photos is an Aqua- Pure AP600 by AMF 
Cuno. The cartridge contains activated 
carbon granules to remove tastes and 
odors., and rigid porous cellulose libers 
to trap dirt, silt, rust particles, sand and 
other sediment. An unusual feature is a 
button that pops up when a now car- 
tridge is needed. The unit is priced at 
about $580- 

Fiitering medluxns 

There are several filtering mediums 
found in water filter cartridges, Activat- 
ed carbon (charcoal) is most common in 
home water filters. Activated carbon 
filters designed to improve taste and 
remove odor also filter chlorine, soma 
chloroform and other organic contami- 
nants. They can also filter out rust 
particles, pesticides and cloudiness. But. 
they don't remove minerals that make 
hard water, nor chlorides, fluorides or 
nitrates. And they won t filter out bacte- 
ria, either, 

A second filter medium, cellulose or 



M.invillc Pnjdjjct* C^rp . 3ton- Caryl Ranch. Itenwf, 
«lg. 80217 HI. Ml 

Noatifn Wat&r Pam*, Far#ctig*n Mvtotiftfl. W,0. 3. 

Bflx 777, PUEiwy. Vl. 05346 (F, [I. I. F\ 

Nimbus Wa»r Sysiam* Lne., 3094 MaLifinal Aw., San 
Uj* 90 b Calif. fl2iia (U, l r Pj 
Nnrelra Clean Wacer Machine, Ki.ph FUdy* Ftik. 

SHmfttfd. Conn. 06^04 I Electric PI 
thnn'i Corp., [0338 West V'ww, South HoUand. Ill 
60473 (111 

flock Vallfly Waiar CondiEioriifig [nc_, 70Z Nattri 
Mpdiscm St , Rac4d«ri. III. <Hi0? CP. U r M. l> 
flush Hfumpton Endiiitrim Jnc . Ecologtier Wawr 
Treatment SyflBfn, 3000 Industrial Park, Lanq 
wood. FJn. 3Z7MHFJ 

Tu-lcHlynn WaLnr Pik, Sn.Tuapure filters, 3730 F Prw 
paci Si.. Flirt CGltins, Cala BOSZ5 [F] 



104 



POPULAR MECHANICS • JUtV 1964 






1 Wrap Teflon tape over threaded fit- 
tings and connect to fitter Head. Make a 
tight connection but dp not overtighten. If 
space Is limited, remove sump (top part) 
from base while making the connection. 




4 Install unions to the filter Inlet and 
outlet lines, sweat -solder the connect fom. 
The housing is made of stainless sice I rath- 
er than 3 plastic, and can readily with- 
stand the heat of the torch. 




5 Position the filter inlet so It is facing 
toward the main line. Then Install the Inlet 
tee and bali valve to the main line. You 
must sweat-solder these connections In 
order to assure a tight seal. 




install the necessary risers. The first riser 
connects the Inlet (right, not shown) to 
the main line. The second flier, connected 
to the outlet pipe. Is long enough to allow 
clearance for filter removal (photo 10}- 




f Install the main water-line bypass ball 
waive and filter outlet tee. When you want 
water to flow through the filter, the main- 
line bypass valve should be in the dosed 
[handle horizontal) position. 

string, is used primarily to remove nisi 
and sediment.. These filters can reduce 
particles ranging from 30 to 50 microns 
down to three or five microns. A few 
makers claim their units will remove 
panicles no larger than one micron (for 
comparison the size of 3 smoko particle 
is 2h microns). Some filters also contain 
activated carbon for taste and odor. 

Then there are reverse osmosis fil- 
ters which contain membranes through 
which water is forced by pressure. 
These filters reduce dissolved ele- 
ments: calcium, magnesium, sodium 
and chlorine, chlorides, fluorides and 
nitrates other filters can't handle. A 
pressurized reservoir is needed to accu- 
mulate enough water for use and to 
provide pressure to dispense it. CuLli- 
gan and Nimbus are two companies 
that make such units. If used in water 



J After the outlet riser is In position, add 
an elbow and pipe section returning to the 
main line, ins tail the filter outlet ball valve 
approximately at the midpoint of the hori- 
zontal stretch of pipe. 




10 Install the filter cartridge housing as 
shown. To test connections check that all 
the ball valves are In the closed position 
Then open the main valve slowly, fol- 
lowed by each ball valve In sequence 

having 3 lot of sediment, these filters 
must be preceded by a sediment filter 
to prevent clogging 

Purchase of a particular filter will be 
governed by the problems you have and 
the money you want 10 spend. But 
regular cartridge replacement is a must 
for any filter to do its job well. m 



9 Cot main line at a height to allow 
installation of bypau valve between finer 
inlet and outlet tees. Use either threaded 
or sweated fittings. U/ hen bypass Is open, 
unentered water goes to boose system. 




Faucet-Installed 
Water Filter 



The Insiapure threads directly onlb the 
laucul la filler lap wdler A lever On tJv- 
fLLier divens water through it an rie 
mand, lor examp3e, lor drinking or cook- 
ing purposes. A clear plastic dome 
placed over the activated carbon filter 
allows you to see accumulated dirt parti- 
cles, fuse and wdirmstn* This serves in 
remind the rcaderthat it'* time to install: 
a new filter. 

The major problem with this user's 
w^ier was rust particles, which made eL 
impossible 10 fill a crystal vase with 
water clear f-onuqh to hold flowers at' 
Lractiveiy. The E ns La pure cJtHIfld up the 
water for appealing display and appetLi; 
ing drinking. 

Thu F-1C Fnsiapure Is priced at S34 
Replacement cartridges are aba-ul $4. 
It 5 made by Teledyne Waiet Pik, 1 730 
East ETeapcet St.. Fort Collins, Coin. 
80525.— PS. 
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Measuring 



WORKSHOP 

MINICOURSE 



Bold the pend! point on the measured 

mark and carefully $ridc the square up to 
the point- Then strike your line. 









Lise the call per rule to measure diameters 
or thickness of stock. The stepped Jaw 
projections are for inside measuring. 



and marking 

Good craftsmanship begins with care- 
ful measuring and marking It doesn't 
mauer how careful and consistent you 
are at cutting "right on the Sine, 1 jf the 
line itself is off, you make a bad cut 

Accuracy in measuring and marking 
is mostly a matter of using the right too] 
in the proper manner. The most com- 
mon choices of marking and measuring 
tools are the ones you see here. When 
using any of these tools, be conscious of 
your angle of view, or you may err 
because of the parallax effect This is 
the apparent displacomenL of two 
points (the desired point on the rule and 
ihe corresponding point you want to 
make on the workpiece? caused by 
different angles of view. This Ls why 
some rules have graduation marks on a 
bevel that runs down as dose to the 
work surface as possible Most sturdy 
metal rules don't have beveis. so turn 
those rules on edge to bring the gradu- 
ation mark closer to the work surface. 

To make your mark, use a medium 
hard lead such as 2H. This produces a 
thin line that is much easier rn work 
with than a bold, irregular line. 

The way you hold most tools Is also 
very important Hold a pencil £[ about 
E0 fi to the work surface so the point 
rides in the corner formed by the rule 
edge and the work. 

When marking a line with a square or 
T -bevel, place the pencil point on the 
measured mark and slide the other tool 
up to it. 

Some jobs require greater accuracy 
than is possible with a pencil. Laying 
out lines for good- fitting joints requires 
the greater accuracy you get with a 
utility knife or artist's blade. Blades 
produce very line lines that also aid in 
starting the cutting toot and avoiding 
ragged edges . An awl does the same 
kind of fob when you mark points. 

Use a compass or trammel points to 
mark out circles or curved lines Mea- 
sure dia meters with a caliper rule. Use 
a protractor for angles. 

— flosarfo CupoiuSTQ 



Address update 

In Apri] J s tYonfrs/iop Mimtitmrse, wft gave an 
Ertoflrraa. address for Garrett Wade Co. The 
current address is: \f?\ Avenue nf the Amer- 
icas, Hew York, N.Y. 10013 . 



Mark I ng do vela I Is with a utility knife gives 
you greater at curacy than a pencil. Store 
also aids in beginning tutting work. 



Avoid striking wide Hnei These are 
usually caused by soft dull leads- A good 
lead to use Js rated 2H frlghtj. 



Most common locals for measuring and marking; 1, bench rule; 2, metal yardstick; 3. 
folding extension njfe; 4, steel tape measure: 5, caliper rule; 6, combination square; 7. 
trammel points: & r protractor; T bevel; 10, utility knife; 3 I h awl] 12, dividers. 



Hold a thick rule on edge to strike off a 
measurement for greatest accuracy. Distor- 
tion from viewing angle is minimised. 



HoJd your pencil so that the lead point 
rides In the comer. Always use hard lead 
pencils and keep the point sharp. 



1 06 
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THE TASTE 




WHATS REALLY 
HAPPENING IN HOME 
SATELLITE TV? 



STV 



SATELLITE 

TELEVISION 

MAGAZINE 



A mqnEhlf4l14Mut^^41 f httJiPyou 
tij k ptapul wh ari Ed liiid a q ulpmdnl. ho# M 

p*rTarm* L hpwtp lnsl*ll rt, \*<$ b \ tlawpcinti. & 
indMilry mu-fllHf.. 



* 12 a. 95 per yr, |1 2 monthly issues) 

MONEY BACK GUARANTEE 41 nnt ftUtlftfifrd. 

K44p fktl !»U| With Qiir Cpmpllmanta. 

* 52. 00 f&r Sample l&SUft 



If yDU already have a dish, then you need 




A WEEKLY SATELLITE TV PROGRAMMING GUIDE 

* W»k1y Updated Ll-el I nga 

* All St h edul4d Chan n**» 

+ Mould Llillng 

* Ail Sp«itiSp*d»li 

* Prim* Tim# Hightlghln 

» 530,00 per yr, {52 weekly Issued) 

* Si .00 lor Sample Copy 

VI**' or Mni!«rC<ard' aeceptH-d ikubit-rlplIOO 
o rel bts on I y>- A II prices in US lu rt d 1 0 n ly. WH1-B 
far tqmlgn ratal. 

s*ntflhi* id along wi|h yflwr srfltrto; 

S TV/On Sat 

P.O. Boh 2384 ■ Dept. PM 
Shelby, NC 2B151 




NEED HELP 

GETTING AROUND? 

ESectoc Mobility Corporation 
offers 10 diiferent models of 
safe and comfortable electric 
-*4P> 3 - wheelers . one is 
jus! right for you! 

THE RASCAL 

Operate easily with one hand. 

Use indoors & outdoors — climbs 
ramps & hills easily 
Compaci, easy to transport 
Modem solid-state components, 
virtually maintenance free 
Travel independency around your 
house, yard A neighborhood. Put 
more freedom in your life. 
Medicare £ private Insurance 
reimbursement available. 

Home demonstrations- 
30- day trial — money-beck 
guarantee. 

C*Htol| kie orwrili today rat FREE lB-png* 
color dialog and special inlraductoy pHc«- 

1800-MOBILITY 

(1-800-662-4948) 



El sc trie Mobility Corp,, D«pl* 180 

591 Mantua Blvtf. SevweM. N.J. 08000 

ELECTRIC 

MOBILITY 

IDS 



WHY PQLJCE CANT GET THE GARS THEY WEEP 

(Continued from pag§ 77} 



15* 7-inch wheels, you'll come pretty 
close to the police version. 

And if you're willing to do some 
serious tuning on the 305 VR r you can 
surely produce more horsepower than 
the lackadaisical 350 that was in our 
test car and is the most powerful engine 
Chevy supplies to police departments. 
We couldn't find anything wrong with 
ii. but our test car's engine seemed way 
down on horsepower compared iq other 
tmpalas we r ve driven. 

At the track, it was not only slow in a 
straight Line, but understaffed dramati- 
cally in the slalom and skidpad, In more 
normal driving r however, the big Impa 
la has a fabulous ride, yet rock 1 stable 
handling at any speed up to 1 f DO mph 



buy the similar Chrysler New Yorker 
and Dodga E-type with this 2. 2- later 
Turbo Four. And next year, Chrysler 
wilt have its four-door H-body Chrysler 
and Dodge Lancer with the turbo. The 
Reliant we drove Is an engineering 
lest bed that is currently serving with 
the Washtenaw County (Mich- 3 Sher- 
iffs Dept.. and while it will never reach 
the production stags, Plymouth will sell 
a turbo Lancer with a police package as 
well as a nonturbo police Reliant in 
1985- 

The turbocharger and the fabulous 
suspension make this a viable alterna- 
tive, even for all out pursuit work In- 
deed, like every front- wheel-drive 
Chrysler product we've ever tested, this 



How The Police Shop For Cars 



T here are fcsicr sedans built In America 
than the ones the police buy; cars like 
the? Morale Carla SK, fiuirk Heqal T Type, 
Pontiac 6000STE, Celebrity Euraspcrt and 
Camara Z-28, ftu* she highway pawl can't 
buy them, because they're never given the 
chance . 

A few key ssaies— California, Georgia 
and Michigan— conduct an annual evalua- 
tion of all police Equipped vehicles offered 
by U.S. niaiiufortuiens. The Jtiust Lnflueii- 
lid is held by the Michigan State Policy- 
ai Chester's Chelsea Provlp.j Grounds, 
where we also did our resting. 

Each manufacturer who wishes ta sell 
police cars supplies a fully equipped cruri- 
h.t for telling, Thu Michigan polled iti on- 
sure acceleration , top speed, braking, han- 
dling, fuel economy and instnimeniaitoiV 
electronic communication. Judged overall. 



this year's winner was Ihe Plymouth Gran 
Fury', identical w the Dodge* Diplomat. 

The Michigan State Police— and most 
Other police departments rjeros:-: the coun- 
try- then request The state legl slat ure to 
purchase however many cars they need 
that year, specifying the model — which, of 
CGLixw, Is the car lhai wins the evaluation 
The state thoti puts the contract out for bid 
to local dealers who compete to sf?H the 
fleet al the lowest price. 

Musi makers don't bother io equip a 
model for police work, because the profit 
margin in fleet sales isn't enough in justify 
the extra development cost. Other manu 
torturers frankly don't want the image of 
building pulicu cruisers when they' re try 
ing to sell high performance cars to drivers 
who may easily wind up on the other side 
of the law.— fttrp Taykw 



Of the five cars in this group, it's the 
one in which we'd most like to spend 
eight hours a day, five days a week. 

This is partly due to the spacious, 
genuine six-passenger interior From a 
civil ton's point of view, the plush interi- 
or of our tost car is terrifically comfort- 
able, but as one of our testers pointed 
out, These cloth passenger car seals 
would break down pretty quickly after a 
couple of months of 'hot-seating/ Guns, 
handcuffs and prisoners would wreak 
havoc on them/ -1 You can see why so 
many police departments opt for the 
more spartan, more compact Diplomat, 
even though the Impala is equally dura- 
ble, economical and faster. Price is 
about the same. Still, the Diplomat feels 
like a reaJ police car. The ImpaJa is a 
civilian in uniform. 

PLYMOUTH RELIANT TURBO 

You can r t buy a Plymouth Reliant 
with a turbocharger- However, you can 



Reliant, even with 40,000 tough miles, 
was a demon in our handling tests. The 
stiff suspension and the sticky Eagle GT 
tires combined to make fit a ball to drive 
fast- 

And the car is fast. The water-cooled 
turbocharger gives it 150 bp, which is 
mono than adequate for a Z ,400-pound 
sedan 

To be honest, you'd never even know 
the car has a t urbo. The power delivery 
is that smooth. Chrysler is satisfied that 
the turbo will stand up to round-the- 
clock police department use. And, the 
Reliant is a better handling, faster ma- 
chine than either the Diplomat or the 
tmpala. 

The major problem with the Reftant 
as a police car is that the interior is 
tight, the doors are narrow, the seats 
are uncomfortable and the rear-seat 
room is limited 

However, this is what police cars are 
coming to — small, front-wheel-drive 
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fdur-doqr sedans with just enough room 
for two par.ro t men and two alleged 
perpetrators,, and quick performance by 
1984 standards. You can expect to see 
more and more police departments 
downsize to cars such as this In the next 
couple of years . 

CHEVROLET CELEBRITY 

We love the Pontiac 60Q0STE. We 
love the Buick Century T Type We love 
the Chevrolet Celebrity Euros port. 
What have they got that this car hasn't 
got? Power. Chevrolet's Celebrity po- 
lice package has the 11 (Hip V6 rather 
than the 135-hp high-ouiput (H.O.) V6 
that anyone can buy in the 60DQSTE or 
Eurosport. 

The sad result? This is one instance 
in which the civilian sedan is signifi- 
cantly better in handling and perfor- 
mance than the police car. That's right- 
Go out and buy a Chevy Celebrity 
Eurosport with the H.O. V6 and you'll 
run rings around any Celebrity police 
car. According to Chevrolet engineer 
Michele Pickering, there are some dura 
bility questions on the H.O, WG that 
keep it out of police work. Sha refused 
to elaborate, but we'd suspect valve- 
train wear. 

Too bad, because otherwise the Ce~ 
lebrity is right on. It s a good compro- 
mise between the too-hig tmpala or 
Diplomat and the too- small Mustang or 
Reliant. It r s comfortable, economical 
and inexpensive. 

Alleged perpetrators would be espe- 
cially comfortable in the back seat, 
though ibe civilian-level doth uphol- 
stery doesn't seem durable enough for 
government work. 

With the H,Q. engine and more neu- 
tral handling, the front- wheel -drive G&- 
lebrity would be out favorite police 
vehicle. Right now, however, police 
departments can r t buy it that way, But, 
ironically, you can 

Epilogue 

The police officers of America need 
help. Except for the Mustang, not one of 
the cars we tested is really quick 
enough for safe pursuit work. And that 
endangers everyone except (he escap- 
ing criniinal. 

Surely the number of police cars 
compared to the general automotive 
population is insignificant in terms of 
pollution output or fuel usage. 

Let s make police pursuit vehicles 
exempt from the ETA emissions certifi- 
cation and the Corporate Average Fuel 
Economy regulations. Without the 
threat of gas-guzzler penalties or the 
expense of cerrifylng special police-on ly 
engine^body packages, Detroit can in- 
stall its most powerful engines, in body 
shells appropriate for police work and 
give highway patrols the tools they 
need to do their job. I M 



MUST LIQUIDATE 

AT BELOW DEALER COST! 

Famous PHONE-MATE 

cordless Phone 
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PUBLIC NOTICE! 

FAMOUS MAKER OF 
TOP QUALITY PHONES 
OVERESTIMATES 
MARKET DEMAND; 
ENDS UP WITH 
FACTORY OVERSTOCK! 

C-O-M.B. mtw author 
tzed to liquidate over- 
stock. of phones at a 
drastic price reduction! 






Se^ti Iranwc^mr JpitniiTiPtf 
till i Lu and from 
portable cord-ta** 
K*nd*41 





HIDDEN TRANSCEIVER! Insioll 
Transceiver nut nf light, pirtatthui 
H qu*£kly plus* imo-a nwdu- 
le> phone jack and 1 1 QV wElal 




Charging C rad hi 



handy charging chaolei 

Wfctm irtH in If 64 frirtdOO**. Cflicf- 
fun* Heedset riuti in a muR. Ehm ■ 
dir Cr*0l« liiit plug? wito 110V 
autl#t rorrochirgi AShiifldwl Fui 
Charging Cradle- Ri any roam you 
lik*. Or qiL'ichU move n dn-ytimo 



PorEablH 

C^r-iHiM 

H-andaet 



The "roam" phone 
that lets you send 
and receive local 

and Ions distance calls while indoor or outdoor! 

Front japan, world -renowned tor the -superior quality of (heir elec- 
tronic products, comes this, outstanding Piton-t — mate sysiefn lhal 
i pcI L?d^s a Base T ranscei war, Cha rg j ng C ra<Jt* 3rto PORTABLE CORO- 
LESS MNBSEI! 

Now enjoy ifte wo nder id convenience oi seeing and receiving 
phone calls oul on th* yard, -or at the neighbor. os while walking 
"own the bl ock . . WITHOUT any | ra ilmg co rd 1 The Base T ra nsteiver 
slays IN SI DE your house and u rad to w aves to tr ans m il lutal AN D 
lo-pg distance calls to arid Irorn she CURDLES S HJLHDSETI 
To keep the Handset fully- powered Fdj portable indooTV outdoor 
u£n. there's a sleek I it lie Charging Cradle It plugs into a standard 
1 10V outlet to recharge She Handset. 

■Because the transceiver is SEPARATE from the Charging Cradle. |he 
T*a nscei ver ca n be i nsta Ited i n an out-of-the-way t oom OUT OF 
51BHTI The attractive Charging Cradle stays conv&Jitontfy close at 
hand. *n any room you desire. Move the Cradle anytime you like. 
PUSHBUTTON OPEftATiQHI Works on rolaryand pus fitmtton systems 
LAST NUMBER REDIALI Press butte n to automalically tall iasl busy 
number you tried to reach A real timesaver! 

EXFAN DHLEl Add addrtional Cordless Handsets WITHOUT having ta 
buy addjiional Transceivers. 

SIMPLE 70 INSTALL? Just plug toe Transceiver 
cords into- modular phene pack and a standard 
ItflV oultel. in an out-ol-the-way spol 




ADD EXTRA HA NO 5 ETS 1 Ydu 
can buy B-xtru Hnn-dioli | Phono 
M.ni wkJ ifl r«t»il *!■$•** lotion- 
w hJh- 1 WITHQUT having ID bu* ** ■ 
Ira franicDiufir units 1 

Manufacturer’s 

Suggested Retail 

$ 209.95 



OUT THEY GO AT ONLY: 



$49 

Cffar vend outside Tim 
Gngkli! 40 Vlrtlfli 

NOTE. Thu phono wwki on bolh 
rotary dill and pushbutton iya- 
Luma :Nul GompHtiblu v-ilh lung 
distance sirvita-E suth a\ NCI or 
Sprint.] 
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Credit car* nmrnimrv- con ■> dc-i by 
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Toll-Free: 1 -800-328-0609 
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Mom N6. 6Z19E-01 - Swd "PuIm 1 ’ Rntary PVlomi-- 

Mdto CopdloiK Phanaluj >( 6 49 akH ptua DD : uch tw 
ihqipin^ anti handling . | M inrt#*<i ih r^ F id4n ti *dd 6% nln 
Ui AH^w 3 -4 wHhi lar ilalrvarv . Ad d 2 2 wu*k s e>ci ra rT 
paid by chock Sorry, no C.O D. op4a<rE.| 
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ZSP- 



Ption* . 
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BIKING THE BADLANDS 

from pago Sitt 

develop enough strength and so are 
used on the bottom-line models to keep 
their prices down. 

Chrome- manganese steels almost 
equal chrome-molybdenum (chrome- 
moly) in strength and lightness. And 
they cost less and can bo brazed at 
higher temperatures, making mass pro- 
duction possible. Thus r a chrome- man- 
ganese frame is fax more desirable than 
a mild stool frame, yet should not raise 
the price nearly so much as chrome- 
moly tubing. Stall t, chnomo-moly is the 
material of choice on high-line premium 
and competition bikes where cost is no 
object and performance Is everything. 

Putting it together 

The way the frame is put together 
means as much as its materials. Plain- 
gauge mild sieel tubing that is TXG- 
hungsten inert gas} welded, or with 
joints reinforced by stamped steel col* 
lars called lugs, make the heaviest and 
least expensive frames. 

By making the tubing thinner in the 
center end thicker at t ho ends and then 
using fr vestment-east chrame-mgly 
steel lugs at the joints, a tighter, stron- 
ger, equally rigid but more resilient 
[fame? can bo constructed. Smooth fin- 
ishing around the joints and removal of 
brazing spatter reflects quality assem- 
bly. Roughness on ono frame may not 



be repeated on others of the same make 
and model, so it r s worth checking. 

American -made and designed cus- 
tom frames can cost $400 or more 
before you add a single component to 
turn the frame into a complete bike. 
Custom machines con ran up in $2,000 
or more and are, obviously, for fanatics 
or competitors- However, a Lot of mass- 
produced bikes are available at prices 
ranging from $15& to $800 or $900. 
And $400 to $500 will buy a completely 
adequate, high quality machine. 

The whole story 

Oversize frame tubes, straight han- 
dlebars and fat tires don't tell the whole 
all-terrain bike story. Tiros with cleats 
are groat for the soft stuff like mud and 
sand. If all your riding wilt he on trails 
and off-road courses, these are what 
ypu want. 

Smoother tires work well on the road 
but may noL have the traction for real 
boondock bashing. Many all-terrain 
bikes come with dual-purpose tires 
which make for easier pedaling and 
smoother riding on pavement but have 
small deals for off- road traction. These 
have a narrow cams r rib with cleats on 
both sides. When inflated to 60 p,s.i., 
you ride the roads on the rib with hardly 
any mors drag than a skinny-tira bike. 
Drop to 25 p.s.i and you get traction for 
all but competitive off-tiding. 

Aside from the fai, knobby tires, the 
handlebars are the easy way to spot— 



and tell a lot about — any all-terrain 
bike. Most look as if they were swiped 
from a moped dr dirt motorcycle, Ob 
early designs, they worn. But now, 
special all-terrain designs have evolved. 
They r re straight to give you the upright 
riding position you need to spot imago 
Jan ties in the trail or potholes in city 
streets. They also have the width for 
quick maneuvers, and the strength to 
take the strain when you loan on them 
to shift weight for better control. Motor- 
cycle- like brake levers increase braking 
force while decreasing effort. 

Check the neck 

The l^asi expensive inass-produoed 
alMerrein bikes have standard stems 
damping their handlebars. Better ones 
have Ritchey triangulated one-pieca re- 
inforced stems with a pair of welded -on 
braces to take the load when you lean 
on the bars. The strongest stems have 
two- or four-bolt forged aluminum stem 
clamps, called a slingshot stem. 

Shift levers forthiunb-&nd-forofiBger 
operation clamp diroctly onto the 
straight handlebars. These thumb- 
shifters operate wide-range 15- or 18’ 
speed EripSe^froru-chain wheel derail- 
laurs. Dirt trail hilldimbers need every 
one of these speeds for real mountain 
biking, while city riders appreciate the 
power for steep driveways end hilly 
s [dost reels;. 

Sealed bearings keep dust and mud 
(Please turn t£i page 1 12} 



A RANGE OF ALL-TERRAIN BIKES— FROM $300 TO $900 



MANE 


COftSARO 


w 


DIAMOND 

BACK 


FAT DTTY 


LOTUS 


MAR LIKIN 


PEUGEOT 


RALEIGH 


SCHWINN 


Model 


Sherpa 


Ham 


Mean 

Streak 


Fal Chance 


Pegasus 


Norlhstar 


Canyon 

Express 


Men main 
Tour Elkhom 


Siarro 


Fr»me 


Chrqma-mCly 
ill Elites 


ChrOmt-moly 
ai* tubes 


Cfiranfriwaty 
main tu&$$ 


531 Chroma 


CNHM'OHtV 

attuDte 


Chrwne> 
all lutes 


C'liame-rtwly 
fiuin riiSis 


Chreme-nwrr 
mjin mtjes 


Ctiroitte-ffloiy 
main \m frs* 


Fork 


Cfifonw-mo^y 


HioMpiraq sW, 
fhromemoiy 
slrtrtr lube 


M3n&aJ% 


531 CIWWTH 
minganece 


Chroma- nwty 


Ctawie-moly 


Mantflllory 


SM 


StHl 


Speeds 


18 


15 


15 


16 


15 


15 


15 


16 


12 


Cranksel 


Sugmg 7AT 
3i£»CS 


$\ftm T(31 

3-P*ke 


Buy iu AT 

3-JIHjCfl 


Shmjno 

3-pieea 


Sugiro Hi 
3-pW* 


SH Amu* 
3l»« 


Sl^fiu W 


Takils 

3-piwe 


SutphO BT 
5-pwx 


Pedals 


SunTour 

feeartr.ip 


5*JrtT0ui 
tori rip 


Sun^ciur 

toirtrap 


Suntoui 

mnm 


Sr 

^aailrap 


Sfl 

pbvonri 


Shinuru 

ptalfOrm 


ShimarlE? 

plariorni 


SO 

pla^fcirm 


Derail leure 
(N front; 
r— rear) 


SunTour 

HoimWlt] 

Sunlqij 

SigjGrtw Trail id 


SunTdur 
MwinsKfi (*. r) 


SunliHir 
LflTecn if) 
SunTour 
LflTflCh LL (r) 


Shinanp 
toff XT (f.ri 


SniTour 
MDLfltBCh (F, j) 


SLmTugi 
Wfryrrm [t, rj 


SunTflir 
Mauhfecli If. r|f 


SunToyr 
^Q%KTt»Dll jf, r) 


Slrmacto 
RJ-AL II ffl 
Shmana 
RO-AL 11 [r) 


Brakes 


On Cornpfl 981 
amilevar 


Oil Cnjnps 981 
caflt^r 


Da Conrw 960 


Shumans 
Daiirfr 3CT 


Oia Comp* 
cant^rar 


□ia MO 

taniilewr 


ft? 

Cintilewflr 


Hatei&h 

carflilprer 


DUComptW 
cantfl ever 


Rims (It),} 


Araya 7X 
26 x 2.175 


Anp 

26* 2.125 


Arzya 7X 
26 x 1 75 


Ufeai 

26 x 1 75 


Atfya 
26 X 1,76 


Araya- ?A 
26 x 2.125 


Ara^a 7X 
26 x 1 .76 


HateiQ.n 

26 Hi. 125 


Araya 7C 
25 X 1.75 


liras (in.} 


Naliurjl 

26 * 2 125 


Cyde Prg 
26 * 2125 


EFfiC X-1 
26 * 2 125 


Canute 
Akfijot* R-’T 
26 x 2 10 


\m 

26 - x 2125 


Nabanal 
Parawnlc 
26 x 2 125 


Can^DU 

26 ' 2 125 


1,125 


Gheng-Srnn 
26 x 1 75 


Handlebar/ 

Stem 


slings tart 


Steel 

i-pwa 


Otanond Back 
i-pira 


Ekjl6noo&p 
1 piece 


CJiiurnwrofy 
2-pi ace dingbat 


SR f-pine 
i'inflsNM 


Chro™-™iv 
1 "in«a 


Chrome-jpoly 

1-pttC t 


Gsirorw-iwily 
1- puce 


| Weight (lbs.) 


5275 


30 


30 


25 


3 


30 


»9 


m 


315 


J Price 


$497 


W79 95 


$475 


SEft 


H79 


$269 


H65 


U2b 


$239 95 
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18 Years Old. And You’re Driving 

52 Tons Of Steel. 




In the Army National Guard, the most important 
thing is not your age or experience. It's your ability. 

So, if you’re 18, and you can handle 52 tons of 
steel, it'll be yours to drive. 

Of course, we'll help with training, pay and other 
benefits. We'll also leave you tons of room to grow. 

If you're a high school junior, senior or graduate, 
find out about the part-time jobs available right now in 
your hometown Army Guard, 

Call toll-free 800-638-7600* Or see your local 

In Hawaii: 737-5255; Puerto Rico: 721--I550; 
Guam: 477-9957; Vi rgin Isfands I Si. Croix]: 
773-64363 New Jersey : 800 452 5794 In 
Alaska, consult vour local dircclorv. 

Hie Guard is 
America at its best. 



NATIONAL 

GUARD 



3KS 





BIKING THE BADLANDS 

(Continued from pa ge 110) 





Be Your Own Boss 
and Make 

$12.00 to $18.00 

AN HOUR! 



Find oat how by catting . . . 

1 (80Q) 845-3000 

(tn Utah Cali ! (SOOl 662-9666} 

, . . now for your Free Lifetime Security Feet Kit! 



Your FREE Lifetime Security Fact 
Kit tells you how to make $12.00 to 
$18.00 an hour in your own Foley 
Full-Service Saw and Tool Sharpen- 
ing Business. Your FREE Fact Kit 
explains how you can: 

— be your own BOSS! 

— work full time or part time, 
right at home. 

-—do work you enjoy and take 
pride in. 

— operate a CASH business 
where 90 c of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley 
gives you all the facts and instruc- 
tions. No previous experience or spe- 
cial training is necessary. All you need 
is the desire and ambition to be your 
own boss. Foley tells you everything 
you need to know to be successful. 

There's plenty of business where 
you live to keep you busy, [t doesn’t 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Leant 

You’ll quickly he able to develop 
the skills necessary to earn a steady 
income. You’ll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley Full- 
Service Sharpening Business can 
provide . . . 

, . . CASH for future security 
or supplemental income 
. . . CASH for travel, vaca- 
tions, fishing trips 
, . . CASH for the things you’ve 
always wanted! 

And you'll be able to set your own 

hours and not have to worry about 
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layoffs and strikes. There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed. 

You can be like Steve Taylor of 
Btookvtlle, Ohio, who told us: 

the first year I grossed 

$ 21 , 000 . 00 , *’ 



Or lames B. Jones, of Albuquer- 
que, NM who reported: 

‘This past summer my sates and 
service amounted to almost 
$6,000.00 a month , ’* 



But you've got to get the FACTS 
before you can gel started . So CALL 
NOW for your FREE Lifetime Secu- 
rity Fact Kit. It's yours to keep with 
NO OBLIGATION and NO SALES- 
MAN WILL CALL ON YOU. 



If you prefer, you can mail us the 
coupon below to receive your FREE 
Fact Kit, but you’ll get it sooner if 
you call NOW The number is 1 (800) 
845-3000. Call any time of day or 
night. WE PAY FOR THE CALL. 
Utah residents please call 1 (800) 





662-8666. 



LIFETIME 
SECURITY 
FACT KIT 



Co. 

BuFMing 
Mo. Mill 

□ YES. I want to know more I Please rush my 
FREE LrfeVine Security Fact Kir No oMi- 
gaticm and no salesman will call 

j NAME 

| ADDRESS 

! CITY 



from turning lube to grinding com- 
pound an d destroying Lhe bearings. On 
tho best bikes, even the control levers 
are sealed. Eul on any ofF-road bike, you 
should look for seals on hubs, rear 
derailleur jockey wheels and bottom 
bracket pedal bearings- Some from 
head sets are also sealed. 

Quick-release clamps 

For different conditions or riders of 
varying size, quick-release damps on 
the seatpost— some am even spring" 
loaded you can adjust them while 
riding— lei you easily rai se or lower the 
seat. Some seats also adjust easily for 
fore-and-aft position and angle. 

Raising the saddle allows enough leg 
extension for power on hills. Lowering 
the seat increases stability by lowering 
the center of gravity and eases the fast 
spin of a downhill run. For rough riding, 
a lower seal makes it easier 10 brace a 
fool against the ground and can save 
you from a spill 

Pedals are the same as those used by 
many BMX racers. Street riders like lee 
clips for the up-puU they provide while 
cruising. Toothed pedals, called rat 
traps, or the newly introduced bigger- 
toothed beartraps. are popular. For seri- 
ous trail riding, plain pedals make it 
easier to step off the bike Or pul down a 
foot in bad going- Shimano's new paral- 
lelogram DX pedals have non-skid 
studs instead of teeth for grip, the studs 
making it faster to get your feet back 
Eat on them. 

Bikes for aU seasons 

Like motorcycles, sports cars or any 
other competitive sporting equipment, 
it's easy to go overboard on mechanical 
details when choosing components for 
all-terrain bikes. Some riders get more 
of a lack out of the machinery then the 
riding of it. But with mountain biking or 
any other on/ttfT-road cycling, the ri ding 
itself has much to offer. 

You can join ciubs for trail rides a nd 
take all-terrain bikes on street tours. 
Specialized magazines such as Bicyde 
Span are written by experts and pro- 
vide lots of ideas on how to enjoy your 
all-terrain bike. 

Soon, you J ll rind that your ail-terrain 
bike has become a super general-pur- 
pose bike for local transportation and 
exercise as well as for off- road sport 
The fast-handling qualities that make it 
work off the road also make it safer and 
easier to ride in cities and suburbs 
where most people live and must do 
most of their riding 

In fact, we're sure you'll find that 
today's new breed of all-terrain bike is 
about as dose as you can come to the 
ideal all-around, all purpose bicycle-IPi 
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4 HANDSOME TOOLS 

(Conrimtrxl fmm mac soil 



A Oak 

bar clamp 

Bax clamps are one accessory that a 
workshop never seems 10 have enough 
of. But now you can make your own oak 
bar damps using mostly scmp lumber. 
The damp consists of a bar and two 
jaws— one fixed and one adjustable. Us 
capacity is limited only by bar length. 

First, cut all the parts as shown. Note 
that maple is used for the center section 
or the fixed jaw because it accepts 
ib reading well. Also use maple for the 



clamp pad. Assemble the jaws using 
glue and brads as shown. Bore a 
hole in each jaw for tho hoxhead and 
eyebolts. To ensure precise alignment 
of the bar holes, use the adjustable jaw 
as a drill guide Hold jaw in place and 
bore through bar. Repeat every 2 in. 

Next., drill through the nuts on each 
end of the threaded rod Hammer in a 
snug-fitting naii on one end to lock the 
nut in place. Then attach the two-piece 
maple clamping pad around i he nui- 
Bore a aT /«-in.-dia. hole in the fixed jaw 
and thread the hole with a 7.2-13 cap. 
Screw the rod through the jaw, replace 
nut and install handle- Finally, apply a 
dear satin finish. — Rosario Capotosto 




Her^$ an alternative to buying expensive metal bar d^tmps make your own from «rap 
wood. Cut several ban of varying lengths for use In clamping work of different sizes. 




1 4“ DIA. * 4-1/2'" 
HfXHEAD e<JLT 



t-A-DIA 

HOLE 



JAW 

1/2 x 1-3/8 x 5-3/4" 
OAK [A REQD.I 
1 3/1$ x 1-3 3 < 5-3/J' 
MAPLE 12 REQDJ 



3 1*“ irW"4 
J. LLJj itypicau 

wU* 14 1 / 2 " 

ADJUSTABLE JAW DETAIL 



INSTALL NAIL 

IHSI'SH? NUT CLAMP PAD 

1 3 1 6 * 2 X 2" MAPLE 
3/8 x 2 x 2" MAPLE 



1/r pi A. x 6" 

threaded rod 



AMD ROD 



a'lC' Dl A. x 2" 
EVE HOLT 



b l6"-mA. HOLE. 
COUNTERSINK 0OTH 
SIDES 



BAR 1 ' 4 G |A - K 2 

13/16 x 1-1/2- HfiMiMO 80UT 

DAK I LENGTH TO SUIT] 

INSTALL 1 A r pl A. BOLT 
7/B JJ THROUGH NUT AMD ROD 



<s 1-1/2* 



i w r 



TVS" 



OAK EAR CLAMP 



u\ 

CUT OFF 
,„ iS BOLT 
Tl END 




or wti^n you're down a quart 



SAVE 

MONEY! 



RISLONE REPLACES 
A QUART OF OIL 
AT CHANGE TIME 



RISLONE may emi j low ranis more than 
ikwjEo* ait additives m small tana, but remem- 
bar — FI I SLONE la a .big QUART ynHow, red 
and black aan and aavaa chn enjt *r a qupri 
PT your ragvlar fnbter oil, Ido 

For Q\&f M yeati. RISLONE hp-s bean uead 
by millions moiOTitl* to remote qwm, sludge 
md m j rn *h linm Ihflir wr'i engine* These 
perlcirmflrtce robbing- depeirtB BlHSfLert 1ft* life 
of engine* and make ii £0*1 mnm ics □ parole 
iheffi. HIStOME kijnp-i engine* clean and a 
clean angina -Marta easier, mns batter and 
laata langar 

G«I RISLONE ted ay a I discount ftp jus., ratal! 
«uio £b*iaS end part* bIotbs everywhere 



FREE: 32 page LUBE TIPS 
booklet. Informal ion, Ideal 
and difcvaaipn about prob- 
le^i*, porfcirmenca end luOn- 
catian. 3*nep acir-ad^re jvod. 
Memped envaippe * fcta 
or larger. 



THE SHALER CO. 

Waupm. Wl 139*3 

In Cennde; Warren Packaging Co , Lid. 
Scarborough. Ontario, MIR 4432 
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SPIN&LEl 



ENCODED OKSlTRU 
INFORMATION 



^ — 1 ^ FOCAL 

VARIABLE-SPEED lEn 5 
Moron f 

BEAM SPLITTER . I 
(PiRgSM) J 



/ PHOTO 
laser at T ECTOR 
BEAM 



PIVOTED ARM 



WRANGLER RULES THE ROAD. 



□igluliy lecofded irnuic Is stored on the 
underside of a Compact Disc as microscopic 
pits etched into a perfectly reflective foil, 
which i; laminated into t he disc \s transpar- 
ent protective coatJng. The phis are ar- 
ranged along a spiral, like a phonograph- 
record groove, but they start at the imitfe 
of the d ise. The disc rotates slower when 
the laser mows out toward the edge 
because the pits must pass the finely fo- 
cused laser beam at a constant linear ve- 
locity. The laser beam \$ reflected up 
through a prism and focused onto the 
whirling disc's reflective layer. The beam. 
Interrupted by the speeding pits, Is reflect- 
ed back down through the lens and prism, 
and Is perceived by the photo detector as 
Incredibly rapid on-off pubes — pure digital 
Information that provides flawless audio 
signals to your amplifier, 
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COMPACT DISC PLAYERS 

fCflntj'nuflrf from page 92} 

only last year fsae Compact Disc Play- 
ers — Is Now The Time To Buy?, page 
88, Nov. *03). Here's where you'll find 
some of the improvements- 
l Strong nerves and muscles. Optical 
guidance systems and electronics are 
more sophisticated; The lasers that read 
digital information off the disc and keep 
the beam on track, and the microproces- 
sors that change light to sound, are 
cheaper to produce, lighter in weight 
and more reliable, barge stale integrat- 
ed circuits have replaced entire boards 
of electronic components. Tiny servos 
now guide the arm that carries the laser 
and do it more accurately chan the 
massive mechanical Linkages Thai were 
used originally. 

■ Amazing memories. The latest digi- 
tal logic circuitry can track the tiny 
micro- pits engraved on the spinning CD 
with exceptional single-mindedness. 
When dirt or scratches cause brief Infor- 
mation dropouts, the decoding circuitry 
pulls replacement information from 
computer memories 10 patch these 



chuckholes before the audio circuits of 
the player get the shock or dead spots of 
silence. There is so much compensating 
circuitry that audible glitches are rare, 
except when playing damaged or un- 
usually faulty discs. 

* Speed readers. Readout panels show 
you how much time has elapsed or 
remains on a whole disc or just one 
track. All the information is on the 
discs, just waiting to be read. There are 
even four ways of repeating music: You 
can replay a whole disc, just one serngj 
selections in the programmable memo- 
ry, or all music between two pro- 
grammed points (A-B repeat J. 



Some manufacturers design entire 
interrelated component systems, with 
the CD a part: Record synchronization 
lets you start a CD player and a cassette 
deck (set to record) with the touch of 
one button. Both stop ai the same time, 
too. Two of our models shown here 
(Technics and Sanyo) have this feature. 
One final control feature is f or the do-it- 
yourselfer who wants to Locate his mu- 
sic manually, as opposed to program- 
ming it in. This Ls music search, which 
samples brief bits of the music as the 
laser skims over the disc. 

We used and listened to four new 
player* among the growing number of 



HOW A LASER READ! 
A COMPACT DISC 






units under $700 We found all to have 
flawless sound reproducing qualities. 
But there are variations in their read- 
outs and controls. Here's a took at some 
of their features from our hands-on test. 

Sanyo's CP 200 ($500) features re- 
cord synchronization with certain other 
Sanyo equipment, a couple of repeat 
options, and a memory that salts away 
up to 1 6 selections in any order. Like 
most receiv players, it loads discs in a 
motorized from panel tray, and takes 
up no more space than any other medi- 
um- sized audio component. 

Remember t hat any piece of electron 
its needs some air circulation. Since 



most CD players operate at a fairly 
warm temperature, nothing that could 
melt or warp {like LPs or CDs) should go 
□n top. Not all players have a head- 
phone jack, but them's one on the 
Sanyo It doesn't have its own volume 
control though, so your headphones get 
the same signal that's sent to your 
amplifier. 

Yamaha’s CD-X1 ($599] is among 
the most versatile and attractive of the 
new player. Three laser beams are 
used, one to read the disc and two for 
super-accurate tracking. The result is a 
spotlessly clean audio signal to your 
amplifier. Up to 23 selections go into 




What make a Goodyear's Wrangler Radi ala so tough ? 
Start with an aggreulv* tread pattern. Wranglers are built for all- 

season fraction on almost any surface. 
Larger beads than our passenger- car tires give Wrangler* greater 

re ala la nee to damage. 
And up to 63% deeper tread than our Custom Poly at eel Redials 

means Wranglers wear Ion g er. 
L WeVe proved Wranglers 1 off-road 

ruggednes s by wl nning races from Baj a to 
Riverside. On the very same tires y ou can buy. 
aSfSm^m \rn Combine outback guts with smooth on* 

■ \ If road performance — you've got alf-season, 

r r fee *> Tm M all-terrain, all-position Wrangler fight-truck 

I C_*S 1 l Ik radials. Only from Goodyear, #1 in radish 
I ^ For more info r matin n p write The 

Good year Tire i Ru bber Com pan y, P. O. 
— i / | 9125, Dept. 43 GW, Akron. OH 44305, 
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the memory to be played in any order in 
which they are entered. Them's no 
need to be in the dark about the status 
of elapsed or remaining time. iretk£ r 
and index numbers, because the read- 
out panel shows them ah. (CD players 
show a display only when there is a disc 
inserted . Time, track, and other infor- 
mation are displayed throughout the 
entire play time.) The CD-X1 has three 
repeat formats and music search, and it 
also comes with an excellent owner's 
manual. 

The Technics SL-F7 {$600) has large- 
scale integrated circuits and "smart" 
microprocessors to put record synchro' 
nidation, timer adaptability, Ireck/in- 
dex/urne displays, two repeat choices, 
and extra-fast track access at your fin- 
gertips. There are more functions, and 
it seems that each time you use the SL- 
P7, you discover additional feats this 
deck can pud off. The manual is dear 
and comprehensive. The SL-F7 has an- 
other interesting feature: The manual 
states that the DIN -format jack on the 



n 

* 



Disc Is placed In drawer with label up- The 
laser reads the reflective underside. 

back is M for system connection with 
future components 

We contacted Technics and learned 
about the possibility of future audio fliicf 
video information packed onto CDs in 
the future. Small as they are, compact 
discs have room enough for more than 
just the 70 minutes of stereo sound they 
currently can hold, end manufacturers 
have been searching for a technical 
standard for video images on CDs. 

But all that is future stuff, and the 
here-and-now fact is that the SL r P7 
does an excellent job with the audio on 
CDs as they exist now. 

Sony's CDP-EOO ($700) boasts fea- 
tures and performance that could set 
standards for future players. With its 
miniature semiconductor laser and tiny, 
powerful, large-scale integrated Cir- 
cuits. this player is a very reliable 
performer. Among the precision con- 
trols are track and index buttons that 
work in both directions, elapsed/re- 
retaining lime indicators, and pushbut- 
ton repetition of either the whole disc or 
a section whose start and end you can 
select during play. The CDF-2Q0 has a 
headphone jack with its own wide- 
range volume control. It controls the 
signal sent to your headphones and 
adds a nice touch of flexibility. Another 
welcome feature is the uns witched a t. 

(Plfiasa rum tv JW I IffJ 
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P5I', 1 24PM CeluflOfrlB Court, cnjshj, PAN 5$3IB 



Better than fr) Jogging, Swimming, or Cycling . . . 

y^^^yfNordicIrack 

Jariess Total Body 

ly T Aerobic Exerciser 

Ai Duplicates X-C Skiing for the 

^ jS 1 Besf way to Fitness 

EOfffllv cu'ftiSt> [hr iarjtr Jqj. ntuwiks and a I hi ad Us 
iiti^rtinlupte faith rsmijf HigfwrpHlv n*C4. 
ftfcmm ftjfWJttini faacte, setmtfaiief ti] attain 
bmeist the *wk ti emetic jiusi 

Even Better This Swimming 

^r>rdiicTrach men tffanivdy exercises the bijffeM 
rniMjrs in [tn t»dv, those looted in ihe ky* and 
buLtudci WhcnswiitoiEJnBjfafaj^ 

by the Micr, thus preventing Lhese niusLir* from 
bring rScttiHHy neictsed me m and up e serening 
powSiuti on the NtinlidriLit much mo it cifrrthf Ly 
eacreUti these imatta* 

A Proven, High Quality Durable Product 

NunJidncl ia ft iLs TUfc year uf production Newdic- 
Track iSqukc!. niOtOflns and has separately idjtmt- 
aWt arm ?nd kgrcstamcti, flftiwjiufrtiiArr 
and adt rfkttt Tiro jtv nunitirt, jWI 
day tnal period with rdurn privilege 

Fulda uud elands- mi end 
to requite only l$* i IT" 

itgregc 

Ga/f or ur/ft /or . 

FREE BROCHURE 4k 
Toll Free 1 -800-328-5088 

MJancsau 6lZ-44|l^i3T 



Ousn.iiuntn skiing la uf Lett tiled fry pta^Uj^ijfispi 

«tht ra(?H perFecLfonn oftaidkaHisculaittEJiiK 
for both mm and women Us iimoth, fluid mi\ 
btdy tmAkm ufriforirtfr eiertjsn nsuer muscles sa 
higher hw raJ« KtfVimfcf to KEURltlffl when 
fugging or eyeing NovdMbckdowly nmubittthr 
pleasani X-C ifcijra morJoa and nrm'idesihe ame 
(.anlim'iu.'uljr endurance -buJidjEtfl beneftUr- right 
m [hr convenience of your home. year 'njumi. 
BltmiiiiR the uuial terrier* uf lime. n^taibcf, 
chance uf injury, etc. Msu highly r ffcn iro for wrigfa 
comm! 

More Complete Hun Running 

XufdiCIOkl; elm you a niuir turfipJrlc Vtirtk Ulil- 
ronduiorvi Etfh upper body and tower body 
rtaficltt. at l hr same time Fluid, jartesj, motion dors 
not «use jokw or \mk problem* 

MoTt Effective tban Exercise Bikes 
Nordiefirwh's stamP-up skiing ipnimn mm anl- 



OID SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN IE USED 
TO REPLACE ROTTING WOOD COLUMNS IN • EAST STEPS) 



1, Coll 1-400-B41-B674 for titiralun aid 
p ricn. 

1, Study literature and price sheet to 
determine that aluminum column* ore le» 
ekpentive ond easier to obtain then mod 
coJumni. 

1* Sell spew on qfl odvantagei of aluminum 
columns. 

4. Call factory at some tolUfrw number and 
ptqee order for columns to be shipped 
immediately from stock of 50,000. Use 
credit card or mail check 

5» Schedule Saturday morning do-ifayoursoff 
project 

i Columns will arrive in approtimoteiy 10 
days. 

f . Arrange far moral support, % soft drinks, 
t tan dhow grease, hammer, saw, Iwrel, 
and jock. 

I. Fallow directions ond install columns on 
Saturday morning, eat f-unch, then play 
gotf with friends. 






Phone BOOT841 0874 tall -free 
Moultrie. GA 3176B 




ROUND- 

. B' .fl". 10". II". 
IS". 1V\34" 
dlBrl 4 i«ri 

U(jAft£- 

* l 'm". (“ni", e"a* ,, 1 
TCIIO* 1 , 4 lSTfclJ'’ 

iMART 
FLUTED DCSiQH 

ccinpitr* with HiPOaid 

nip and b*H .. 
A DOrTION AL CAPS 
AVAILABLE -^Bantam, 
Certnihlui and s-^lil cap 
and baaa . FEAWANENT, 

F TROUBLE-FREE will aoi W, 
wirp fit JpUl P#p\m£m ynur 
pld Prtnj <olutfnn* MiEh 
piumurum . UOHTWBQHT, 
EAST TO iNSTAi L-cul dmn 
IjEkst ecHla, mtlanal coara and 

hsr-dling tim* JAHEDQW 
0 i**i 3 CflhjTfin* 
compl* 1 *lf linlinad itjr Proma 
mampdaNna wrnn auich 
Ifif 1 H Lallan b| npqgirpd 
HOMEA— paria^E tor pofen** 
•niiianGwa, tolftnnadai — a 

idaa in lirladot dacurati hq 



CABLE CAW 

fCmrjriuftJ from patjv fifl | 



we siayed with ihe tried and tested 
method/' Hayes eays. 

Also, the re^esigders retained die 
mo methods by which the cars are 
guided around turves On drift curves, 
the gripman releases the cable and the 
t^ar coasts through the curve on its own 
momentum. The cable is carried in a 
straight tine to a large sheave, where it 
is redirected at a right angle, after 
which it is regripped by tho car Pull 
curves are used on grades where the 
car must be pulled through the turn. 
The cable then feeds through a series of 
small horizontal pulleys augmented by 
a chafing bar. A slight reverse curve 
swings the grip into position against the 
chafing bar and the cable pulls the car 
through the curve at full speed. Despite 
much research, these systems, too H 
were retained. The only changes were 
to install heavier bearings and to use 
sealed pulleys with a hard&t miming 
surface 

Vet the renovation was not without 
difficulties. Two months after the pro- 
ject began, torrential rains swamped 
the construction ditches and threatened 
to undercut the walls cf the historic 
powerhouse. Construction crews had to 
be called in to shore up the walls. 

And throughout, engineers had to 
resist the temptation to '‘modomize" 
the system. Says Heyes r "People said to 
us, ’Why didn't you computerize the 
ears? Think of the labor that could have 
been saved! 1 San Francisco wasn't in- 
terested in labor-saving methods, but in 
preserving the unique qualities of the 
cable cars. That was what we set out to 
do, and that's what cable-car riders will 
find J p m 



COMP ACT D ISC PLAYERS 

j CnfzrintJPd tmni pagg 1 1 5} 

outlet on the back—perfect for those of 
us whose wall sockets won’t take anoth- 
er plug. 

The current CD players, oven in the 
price range we've boon discussing, 
have remote controls of awesome com- 
pleteness and largo memories for elab- 
orate programming. They continue to 
be simpler to use, and have close track- 
ing tolerances. And, of course they 
provide near sonic perfection. ALL that 
remains is that they be sold at record - 
player prices- We're sure that the $-100 
Compact Disc player will be here soon, 
as [ocrehsad production and competi- 
tion drive prices steadily down. But 
we'll have to wait and sec it someday 
you'll be able to pick up one. causing no 
more dent in your budget than would 
buying an old-fashion turntable. VM 



16 



POPULAR MECHANICS * JULY 1 904 







pHoras by JOOO 



HOUSING 



Sculpted house steels the scene 



Robert Bruno's borne looks itke a UFO waiting 10 take off it sits on 
tour subterranean concrete pads- -a gteaming mass of steel on 
the praineof Lubbock. Tex. Scuipted of more than to tons of steel 
Cher house has been in the works lor 10 years and won't be 
finished for another ihree ft draws an average 150 visitors a 
weekend 




Future 1 li a new alt-electric home that rum on solar power. 



When we visited Bruno, he was welding a 7.-mch sheet ol steel 
on the inside skin The house has no frame instead, rts self- 
supporting waits are iwo sheet-steel skins sandwiching a layer of 
btown-m fiberglass. Bruno says he expects the structure wi i need 
the same cooling and heating as any Ihree-story building of equal 
floor space— 2.600 sq fl 



Charged by the sun 

After some major energy crunches, homebalders are shying 
away from all-electric homes Bui a new demonstration home 
outside Atlanta is all eteciric. 

Called Future (. ihe two^ story bouse runs on solar power most 
of the year Heat and hot water axe provided by rooftop solar 
coftectors Photovottaic arrays produce electricity The Wes- 
tingbouse single-crystal sHicon cells are formed from rectangu- 
lar ribbon, a shape which allows more collecting power over 
less ioof space than standard cells 






AUTOMOTIVE 

The Lotus blossoms 



The trouble wilh an ordinary auto suspension is that it alw 
seems to be a compromise. 

Design it tor optimum ride and comfort and you hurt 
handling Set it up for smooth handling and it performs po 
on bumpy roads. Beet it up for a heavy load and it's loo stiN \ 
just the driver aboard 

But a new "active" suspension designed by Lotus holds 
hope for the best Ol everything Although it's not yel 
production, the Lotus suspension will feature four hydra 
jacks, one at each wheel 

An engine-driven pump, regulated by computer, raises ; 
lowers pressure on the wheels. A production version may be on 
the road next year. 



Lotus suspension Jack fleft| is regulated by a computer fright). 
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ROBOTICS 

Remote-control GIs 

Sending mechanical soldiers oul todoyourtightmgforyoumay 
sound like comic-slnp humor but Hfs no joke to the U.S. Army. A 
six-legged, TV-eyed, remotely controlled robot said to be the 
first to have true walking mobility, is currenfiy undergoing tests 
to see if il can perform combat missions too hazardous for 
humans 

The spider- like creature, its articulated legs powered by '8 
electric motors, can climb, stoop, squat, crawl and otherwise 
simutate most human contortions An on-board computer 




Two prototypes [left) and artist's conception (right) of prison robot. 



constantly monitors its center Of gravity to keep il from losing rts 
balance as it gleefully scampers over obstacles as high as 33 
inches 

Called Odex t, Ihe robot will initially be programmed to prowl 
suspected minefields, lay smoke screens, make reconnais- 
sance patrols and do other relatively simple battlefield chores 
Later, the Army hopes to be able to "tram" the robot so tha! it 
can stalk enemy tanks, fire rockets, hurl hand grenades and 
serve as fearless medics to evacuate casualties under fire 

Made by Odelics inc of Anaheim, Calif , the Odex I is also 
expected to have important civilian applications in such dam 
gerous jobs as firefighting, law enforcement, deep-level mining 
and nuclear waste disposal. 



Robot from cellblock H 

His name is Denny. He's a prison guard He stands just 4 ft. latl 
and weighs 400 pounds, bul he moves fast Denny is a robot 
designed by Denning Mobile Robotics of Woburn, Mass By 
next year the metal-clad droid will cruise prison hails in 
Massachusetts and other states at 3 mph. Microwave infrared 
and chemical sensors will pick up heal, motion and even body 
odor of unauthorized personnel By 1986 nearly 1 .000 Dennys 
are expected to go on duty around the world 



INVENTIONS 

Britannia rules 
the waves 

We'ie talking about magnettc 
waves. Britain's Magtev car 
starts riding the rails this tail 
between- ihe Birmingham air- 
port and the National Exhibi- 
tion Cenier, The system has 
the first magnetic switching 
tracks. It works by swiveling 
into position, pushpng aside 
the rail from which the car is 
changing. The car carries 
nine passengers 




A Magfcv iwlKh track swing? 
mio pl!*e in Britain's, system 
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'Creep' show comes to an end 

A locomotive speedometer often reads far higher than the car is 
actually traveling. Tbafs due to "creep" on low-friciion track. 
The wheels turn fast, bul the carloses speed. GM Electromotive 
has introduced a locomotive lihat fifes radar on the track. As the 
beam bounces back, true ground speed is measured and 
Ihrotlle can be actjusied lo save fuel 
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TECHNOLOGY UPDATE 




New 400-mph twins are jddckwlse from ieft|: Beech Starship r, Sulfetream Commander Jet prop l2DQ r Piper Cheyenne IV and FalrchJkJ 400, 



Turboprops that hit 400 mph 

Not Edo long ago, (he best speed a twin-engine corporate 
turboprop could boast was abouE 300 mph Now suddenly 
there's a whole new flock oi fleet- winged twins casually 
advertising "400-mph performance." That's getting up into jet- 
speed territory at much less than what it could cost to operale a 
true bizjet 

Typical of these new 400-mph furboprops, which will accom- 
modate eight to 1 0 passengers, are Beech's exotic Starship I 
{above, left), Gulfsueams Commander Jelprop 1200 {lop 
right) Piper's Cheyenne IV (censer right) and the Fairchild 400 
(bottom right). 

What account for a iQOmph boost m speed in just a couple 
of years? The answer lies in the use of more efficient engines 
new high-lift, low-drag airfoils, lighter materials to save weight 



and special foor-bladed propels that speed the movement of 
air, The engines are M- rated down to 1,000 hp, a technique 
that increases power al high altitudes where turbopiops 
rypicalJy lose power 

The most unusual oJ the new twins is Beech's tail-first 
Starship I, an 85 percent-scale prototype designed by Burt 
Rutan, famous for his canard- winged homebuilt sports planes 
The Starship's canard adds lift, reduces drag, resists stalling 
and eliminates the power -robbing download imposed on a 
conventional aft-mounted tail. Vertical wmgtip fins in effect 
increase wing area and thus lift without the drag that a longer 
span would produce 

But such high-tech advances don't come cheap. Prices for 
the new twin-engine turboprops range from $2 1 million for the 
Piper Cheyenne IV to nearly £3 million Tor ihe tuJI-size Beech 
Starship 






Silent chopper 



Four electric motor? drive rotor 
on tnu modified Sikorsky 5-52, 



How aboul a helicopior lhal 
makes virtually no noiso. pro- 
duces no heat to attract heal- 
seeKing missiles and has 
none of the complex engine 
parts found in a conventional 
chopper? 

Give up? It's an electric -powered copter the world's first- 
under development by Orlando Helicopter Airways of Orlando. 
Fla. Due for 1 light lesting soon, at will use lithium hydroxide 
batteries that are quickly recharged by mereFy replacing their 
lithium prates. 



ALTERNATIVES 

Wood that we could 

Good hardwood i.$. well hard lofmd and expensive to buy But 
a m*w process developed by University of Massachuseiis Prof, 
William Rice may soon change alf lhal His System 6 cuts and 
shaves 6-loot logs from young trees After 18 days d kiln 
drying, dear wood is separated from f rawed wood both by 
crosscut and np saws The processed pieces are then glued 
together, forming solid standard blanks lhal can be worked like 
any piece of hardwood. The system is expected to be in 
commercial use by next year. 




PHOTO* CQumZT WILLWW W RCE 



System & standard blank! (left) can be worked like standard 
hardwood. The piece? are gR«d together In a wrier pfe» (right J. 
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Ttoa concept! ter a supertonlc cruise tmeraptor «* McDometi Douglas t [left] and &wlng* jrlght^ 



— 





AIRFQIL-SHAFED 
LIFTING SECTION 



This Bud's for a champion 

What Ehe unlimited hydroplane racer of the lulure may look Hke 
is shown above. The mkish shape, planned for next year's Miss 
Budwetser, sports for the first time a sleek, fully enclosed, 
aircraft-siyfe cockpit lor improved streamlining and increased 
driver comfort. 

A large lail is designed to prevent violent pitching at speeds 
approaching 200 mph The engine is off-center to the left to 
provide greater stability in left-hand turns {unlimited races are 
run on a counterclockwise course). 

Over the pasl Two decades, the mighty Mss Bud in her 
various forms has racked up some 50 victories, making her the 
winnings# hydro in unlimited racing history 



Fishing 'cat' 

Catamarans would be great 
fishing vessels, but they have 
limited cargo space New. 
Logical Boat Co. has devel- 
oped a "fat-hull 1 ' ca( which 
quadruples storage volume 
A wider hull slows the vessel a 
bit Bui a computerized sail 
keeps it always in the wind for 
excellent fuel efficiency 



Safety canopy 

for jets 

A new canopy for jets has 
passed crucial crash tests in 
Britain, Made of polycarbon- 
ate laminate the canopy 
stretches up Co 5 inches in 
high impact. In the latest test 
(above) a collision at 61 0 mph 
was simulated. A lew 
scratches showed up but 
there was no shattering. ® 



Explosive 

protection 

Israeli tanks operating in Leb- 
anon have been fitted with 
"actrve' armor plates They're 
steel boxes filled with high 
explosive In the milliseconds 
after a High-Explosive Anti- 
Tank {HEAT) shell hits the Is- 
raeli vehicle, Ihe tank's lining 
explodes into a high te mpera- 
ture plasma jef which burns 
its way through the armor, 8ut 
with the active plate, the jet 
penetrates the steel box, 
which explodes, knocking oul 
the round before it can pene- 
trate. 



MARINE 



SST technology pays off in faster fighters 



without the need tor a com- 
plex variable-sweep wing 
such as is used on some of 
today’s supersonic fighters 

New ultra-high-temperature 
turbaten engines writ produce 
sustained supersonic thrust 
without having to resort lo af- 
terburners that consume large 
amounts ol fuel. Both Boeing 
and McDonnell Douglas ex- 
pect to have operational pro- 
totypes ready by the early 
1990s. 

America's SST never go: olf 
the ground, but it may not 
have died in vain 



ENGINEERING 



Long-range, deep-slrike Irght- 
ers of the future will have to be 
able to cruise for hours at 
sustained supersonic speeds, 
says the U.s. Air Force By 
contrast, present-day fighters 
are limited lo short bursts of 
supersonic thrust used mainly 
during combat 
To meet the challenge, 
Boeing and McDonnell Doug- 
las, working with NASA, have 
come up with preliminary pro- 
posals lor a supersonic inter- 
ceptor designed 10 cruise at 



speeds up to Mach 2 and 
have an unreiueled combat 
range Of as much as 1.500 
miles 

Both concepts are based 
on technological advances 
originally made during the 
now- abandoned program to 
develop a U.S. civilian super- 
sonic transport (SST) Each 
uses the thin, sharply tapered 
arrow wing derived from SST 
research. The arrow shape 
provides high lift and low drag 
over a wide range of speeds 



Editas Defies Eahow 

CoiSribuSQry SfonkfcKi M GaJl&per, Joe* Hafwiond, 
Ho^nd {pjy J'idrew Gw Micttael A f’lion 
Fran Wfimgrad Golden Kurt Lunde^ 
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ST AR WARS 

(C&nl inu&d frvnTi p&$& 

sharply deftnpd manner,, seem to be 
particularly useful in hitting specified 
object* such as enemy weapons in ac* 
lion, yet they are not weapons of mass 
destruction (see Lasers And Hail Guns 
Arrive , pag& 87). Lasers should not be 
predeployed in space. 

An excellent possibility exists that 
appropriate mirrors (used to reflect la- 
ser beams at enemy missiles) can be 
deployed with sufficient speed after an 
attack begins- Any astronomer can 
guess soma of the problems that are 
inherent in this new technology. How- 
ever, the difficulties show promise of 
being overcome, 

Can the enemy develop countermea- 
sures against our defensive weapons? 

In the United States, we fire used to 
the idea that defense againsi nuclear 
weapons is not feasible, and many 
experts are vigorously defending their 
habits of thinking exclusive ly about 
retaliatory weapons. 

In our country; the opinion among the 
experts still strongly favors weapons of 
attack. These people are actually doing 
a good job in pointing out weaknesses 
in defense systems and the ways in 
which some defense systems can be 
defeated. 



All of us should be thinking of these 
countermeasures, and the best advo j 
cates of defensive techniques must look 
at their best proposals In this peculiar 
two-edged manner- After all, we can't 
know whether defensive systems are 
good untiJ the countermeasures are 
explored end until we are convinced 
that coumermoasures are more difficult 
and more expensive than the defense 
measures themselves. 

In theory, this- discussion has ad- 
vanced far. Ln practice it is given too 
little emphasis for a very simple reason. 
We are slow to accept the fact that the 
Soviet Union is developing defensive 
weapons. Therefore, protective mea r 
sures on our part are deemed unneces- 
sary- 

The most primitive ideas of ballistic 
missile defense are old, but still with us. 
For example, the idea of defending a 
particular site with so-called "darts" — 
expensive defensive missiles— that 
would destroy an incoming I CBM has 
been available for more than a decade. 
Unfortunately, an incoming nuclear 
warhead can be set to explode on 
contact with the dan. blinding our radar 
detection system, 

However, (hero es a more effective 
defense. Launching highly maneuver 
able vehicles with very tiny nuclear 
warheads into the path of an incoming 



ICEM could destroy the missile or ren- 
der its triggering and guidance systems 
useless, so there is no missive radar- 
blinding explosion. 

Where would defensive weapons be 
stored and deployed? 

In general, near the targets they are 
to defend. At the same time, in many 
cases, defensive weapons might be mo- 
bile. Uncertainty about their location 
could bo helpful in frustmeing an at- 
lacker's plans, 

What are the objections against defen- 
sive weapons? 

Wa need nol anticipate objections 
against defensive weapons. We have 
already experienced them. The stan- 
dard objection is a simple syllogism: All 
weapons are evil This syllogism seems 
so primitive that it is hard to believe its 
wide usage. Yet. practically every ob- 
jection I have heard to defensive weap- 
ons is based on this illogical line of 
reasoning. 

To meet the objections against defen- 
sive weapons, I would adduce only one 
simple picture. Two camps armed with 
swords are apt to do more harm than 
two camps armed with shields. 

Another answer- — one for which I am 
indebted, to President Reagan — can 
best be framed in the form of a ques- 
tion: Would it not be better to save lives 
than to avenge them? PW 



A LEAKY CAR CAN DRIVE YOU TO YOUR KNEES. 




America, you r© leaking. All aver 
your garages, driveways and streets 
And those puddles could lead 
to repair bills that!! knock you 
off your feet, 

Your car just won't run without oil 
or transmission Quid. 

That's why you need 
Wynn's® Engine Stop-Leak and 

Wynn OU Company FQ. Bax 4370. 



Wynn's 

The\ 




is Transmission Treatment. 
eyll help you rejuvenate rubber seals and 
0-rings, help stop leaks, get you running smoother 
And get you back on your feet again 
So u you've got the puddles, we've gol the 
solutions. Wynn's Engine StopnLeoLk and Wynn's 
Transmission Treatment. 

After all. your car should be expected 
to drive you a lot further than your knees 

Depl._EM_, FuUsrtan. CA 92634 






install bottle rack hanging dowels In case 
end, then join all parts with glue and 
strew, test fit wens Eon m&t tracts chen 
remove and fFnbh-iand entire case. 




Attach case to frame by driving two screws 
through the Inside oF each calf Comer Into 
the legs- InstaTf sJFdei, build shelf, then 
check shelf for proper hi. 




install lower drawer guides, then build 
drawers and check for fit, Install upper 
guides, cutting hoard and pan track, and 
the bin on the apposite cart side. 




Cut top boards to sire, then install with 
glue and I -in, brads driven through the 
tongue Into the support cleats at a 45' 
angle, keep V-joln* side of boards down. 




When boards reach ice-box partition, ln- 
stall small frame boards as shown Fn draw- 
ing | parts LU and LLZJ. Cut remaining top 
boards to conform to opening. 




Cut Ice-box top to size, then hold if in Jig 
frame shown, made of t-1 /4-In. -wide 
stock. Install 3^4-ln core box bit in router 
and cut depression using jig as fence. 



6 OUTDOOR CLASSICS 

FConfiffued from jagg 96 J 

Uie support for the wheel axles. Join 
these blocks to the inside of the wheel 
legs with glue and four 4d finishing 
naUs per joint. Clamp and let dry 
Then, using a router with a J /*-l n,- 
red. rounding-over bit, ease the upper 
half of each leg edge as shown in the 
photo on page 96. Stop approximately 
V/i in. below the leg top. This will leave 
the leg top square for maximum gluing 



surface later when the rails and case are 
attached to the legs. Also, by starting 
the cuts halfway up the legs, the lower 
half of each remains square for joining 
the lower rails. Later, when the rails are 
glued in place, finish the rounding job 
by moving the router down the legs and 
across the rails in one continuous cut. 

Bore the wheel axle holes in the 
wheel legs as shown in the drawing on 
page 97. Then fabricate the wheels, cut 
the aluminum rod for the axles and test 
fit both. (For a detailed explanation of 



how to make and install the wheels, see 
page 1 26. The wheels for the chaise ere 
the same as those for the cart.) 

Next, glue and damp the lower side 
rails to the legs. Let dry r then join the 
lower end rails to the legs us tag glue 
and screws. Cut the sliding shelf notch 
in one end rail then clamp all upper rails 
onto the legs. Bore screw plug and 
shank holes into the rails and pitot holes 
into the legs. Separate, apply glue and 
attach the rails with screws. 

FFfeasfl mm w 
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6 OUTDOOR CLASSICS 

(Continued frrorro page i 2 it) 

Attach the shelf slat support cleats to 
the lower rails with glue and clamps. 
Then gtue and clamp the cleats and the 
spacers to the upper rails. 

Case assembly 

Cut the case sides and ends to size, 
Cut out the drawer, door and bin pock 1 
ets in the case sides using a table saw 
and a radial-arm saw as shown on page 
96. You can also use a sabre saw to 
make these outs- Just clamp a guide 
fence in the proper position for each cut 
so they will he straight and square. 
Also, bore a small hole in the comer of 
each opening — on the waste side of the 
lines — for blade entry 

Cut out the notch in the case side for 
the bottle rack and cut the bottle rack 
partition {part El) to size. Then cut the 
opening for the sliding shelf in one case 
end as shewn on the drawing Also cut 
the bottle rack notch in the same board. 
Rore two Vrin.-dia. dowel holes — for 
Supporting the bottle rack — in this 
notch, then glue the dowels In place. 

Assemble the case ends and sides 
with glue and screws, check for square 
and let dry. Then cut the case partitions 
to size and install with glue and screws 
driven through the face of the case 



sides. Use two screws for each partition 
end. Install the bottle rack partition, 
between the case end end the first 
partition, with glue and 64 finishing 
nails. 

Joining case to frame 

Slide the case into the frame assem- 
bly and attach by driving two screws 
through the inside of each case comer 
into the comer of each abutting leg. 
Next, glue and clamp the lower drawer 
guides. Cutting boanJ and part track in 
place 

Cut the parts for end assemble the 
drawers, bin and ice box- Test fit each, 
Remove the drawers and install the 
upper guides. Attach the bin and drop 
down door with continuous hinges and 
glue and clamp the bottle rack in place. 

3n stall the ice-box partition with glue 
and 6d finishing nails. Then hang the 
box from this partition and the top side 
rail with 5 /*-in. No. S fh screws driven 
through the inside of the box into these 
support members. Cm and fit the rigid 
insulation to the interior of the box. 
Make the fit tight so friction r instead of 
adhesive, holds the pieces in place. 

Next, install the tracks for the pull- 
out shelf extension slides. Then build 
the shelf and cover St with plastic lami- 
nate. Attach the slides to the bottom of 
the shelf and the Cop of the Cracks with 



several mounting screws. Check for 
proper movement before installing the 
remaining screws. 

Install the top and shelf boards with 
glue and 1 - in. brads driven through the 
board tongues into tho support cleats at 
a 45" angle. Set the heads. Be sure to 
install the hoards with the V-joint face 
down &o that you end up with a smooth 
surface on the top- 

Fill all screw holes with redwood 
plugs and ait nail holes with redwood- 
Or mahogany- colored wood filler- Then 
round over the outside comers of the 
top rails to a IVHrt- radius. Use a 
portable belt sender with an 80 grit 
abrasive belt to remove most of the 
stock, but stop short of the completed 
radius and finish the shaping by hand 
sanding with 150-grit sandpaper. 

Complete the router work by easing 
all exposed edges with a Vs-in.-rad. 
nounding-ofver bit. Finish-sand the en- 
tire piece with 150-grit paper. Remove 
tbo dust and apply the finish. 

Install the whoeb r attach the pulls to 
die drawers door and bin, and mount 
the magnetic catch for the door Make 
the cutting board and finish with miner- 
al oil. Then slide it and the broiler pan 
into their tracks. Finish up by boring a 
Va-in.-dla. hole in the bottom of the ice 
box to provide drasnage, and by insert- 
ing Che plastic bowl into the box. 
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How TUFOli WorU 
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Chaise longue 



Legs 

Begin construction of the chaise lon- 
gue by fabricating the four legs. Cut 
two pieces of 2*4 stock for each leg to 
the lengths given in the materials list, 
Keep in mind, that the front legs are I Vi 
in, shorter than the rear legs because of 
the wheels. 

To form the wheel notches in the 
front legs, cut a t3 /ia x 3 L /<rin- rabbet 
across the bottom of all four pieces of 
stock using a dado head in a table Or 
radiaharm saw. 

Sand the rabbets smooth, then glue 
the stock together using nail pins as 
shown. Glue and clamp until dry. The 
rear legs are straight, so just glue up the 
stock, again using the nM[ pins, and 
damp until dry. 

Cut l-in.-rad. curves on the bottom 



comers of aU legs using a band, sabre or 
jig saw. Then cut the Vi x 10-in. rabbets 
across the upper inside surface of the 
back legs to receive the chaise back 
guide {assembly LI, L2). 

Next, bore Vs-in.-din. axle holes 
through the front legs as shown in the 
photo on page 1 2b. Then cut the alumi- 
num axle rods to length arid slide them 
into the leg holds. Bore a pinhole 
through the leg and into the axle using a 
drill press or a portable drill guide for 
accuracy. 

Wheels 

Fabricate tha wheels by gluing to- 
g&ther two squares of 1x6 stock with 
the grain direction of each running at 
right angles to the other. Clamp until 
(Flca&e turn tu page 126 } 
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When the chaise back Is prated In- the 
down position, the piece will have a 
smooth, unobstructed surface, ll functions 
well at a bench that can accommodate 
several people at one time, 




Glue up two pieces of 2 x 4 stock for each 
leg, using nail pirn to keep parts from 
Elding during damping. Cut wheel rabbets 
In front tegs before assembly. 
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6 OUTDOOR CLASSICS 

fCnrctj'n-ufrd from }iage 125} 

diy r then lay out a 4VHn--dia, circle on 
each block. Bore a l-in.-dia. blade entry 
hole on the waste side of the circumfer- 
ence line, then cut out the wheel using a 
sabre saw with a pivot guide as shown. 
Sand the wheels smooth and bore an 
axle hate through the center of each. 
Test-fit the wheels in the leg notches, 
then set aside for installation Eater 

Seat and back rails 

Cut the side and end rails to size and 
attach with glue and screws to the legs 




Clamp a backup block to the Inside surface 
of the wheel notch and to Che unde-r- 
turface of the leg to prevent wood from 
splitting when the axle hole Is bored. 




A simple disc -sander jig assures precise 
circular sanding. Place wheel onto project- 
ing nail, Chen pivot jig until wheel Couches 
disc Rotate wheel until smooth. 



Keep the screws at least Va in, in from 
the outside comer formed by the rails so 
they won't interfere with rounding the 
corners later. Glue and screw the cross 
member (pan E) into place and attach 
the seat slat support cleats to the inside 
surface of the rails, Glue and clamp 
until dry 

Next, round the top edges of all rails 
using a router with a Vs-in. rad round* 
ing over bit. Then shape the outside rail 
comers to a IVa-in, radius. Because 
redwood is &oft r these deep radii can be 
formed quickly using a portable belt 
sender. However, because the belt 
sander can be difficult to control, you 




Clamp Fall co leg and bore tour evenly 
spaced plug holes in Fall. Bore it few shank 
and pilot holes through rest of rail and into 
leg. Repeat for all rails and legs. 




Join vertical and horizontal back guides 
with half-lap joints. Apply glue, then drive 
V*-Fn. brads Into both— away from saw cut 
line — for alignment when clamped. 



should stop slightly short of the finished 
shape and complete the job by hand to 
avoid accidently removing too much 
stock. When the comers are shaped, 
glue and nail the support board CF> co 
the bottom of the cross member. 

Guide rails 

Glue and clamp stock to form the 
chaise back guide rails as shown, These 
are made of two pieces of redwood 
joined at right angles with a halRap 
joint. This method provides a blank 
large enough to accommodate the Lrreg* 
ular shape of the guides. It also pro- 
vides the proper vertical grain align- 




Glue up 1 jc 6 stock for the wheel, fee dry, 
then draw a 4-l/2-ln.-dia. circle on block. 
Pore blade entry hole on waste side of line 
and cut using sabre taw with pivot guide. 




Layout guide shape using drawing pattern 
as reference, Prehore T-En,-dEa. holes to 
form depressions For backrest stop bar. 
Finish the cut with a jig, band or sabre saw. 




Cut slats and bore nail holes near both 
ends, then align boards and clamp Fn 
place. Round over all edges In one pass 
using a router arid 3/3-in. roundlng-ovcr bit. 




ffpind over side edges of each slat individual- 
ly using a router and tNi simple holding jig. 
Jig Is made of two comer notched plywood 
pieces damped to bench. 




Assemble back rails and temporarily attach 
to chaise. Fabricate support framework 
and test fit. When satisfied. Join support to 
back by screwing pivot blocks into prace. 



1 2b 
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m&nt for maximum strength on the 
vertical section of the guide, 

NoKt r transfer the outline of the guide 
rails onto the stock using the grid 
pattern on the drawing as a guide. Bore 
]-in.-dia. holes at the four stop bar 
locations and then cut the remaining 

COntOUTS 3 cahm ni* IW1 

When *■' 
saw ripples 

sandpaper lo achieve a smooth surface. 

Glue and clamp the guide rails to (he 
guide supports (K). Let dry, then install 
the assemblies hy gluing and Screwing 
the vertical sections of the guide rails 
into the rabbets on the inside surface of 
both rear legs. Attach the opposite ends 
by strewing through the cress member 
into the ends of both assemblies. 



Chaise back assembly 

Assemble the Chaise Harkmsi frjqmc 
and the Support arm 
drawing. When both assemblies are 
complete, temporarily attach the back- 
rest to the chaise and check for proper 
fit. Then slide the support arm into 
place and check h for fit, too. When 
satisfied, attach it w the backrest by 
screwing ihe pivot blocks onto the back 
side rails as shown Remove the whole 
assembly and set aside. 

Next, cut all seat and back slats to the 
sizes given in the materials list. Bore 



Support arm should move freely over 
notched guides and Pock at 15", 3D U . 45" 
and 60 intervals. When Pat, back ram 
should &e 37fl in. below top of stete rails. 



Glue and nail slats Into place using drift 
punch to set heads and two h'4-ln, blocks 
to maintain even spacing. Nalls in block 
centen keep blocks from falling. 
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th£ nail plug holes in each and round 
the edges as shown. Join the last seat 
slat to the first hack slat with the 
continuous hinge. Then attach this as- 
sembly to the back rails with glue and 
4d common nails. Set the nailheads 
with a drift punch. Place ihe hack 
assembly onto the chaise, in Its proper 
position, and mark where the front edge 
of the last seat siat fails. 

Remove the back and install the re- 
maining boards on it, maintaining a 
uniform Mi-in. space between the 
boards. Than install the seat slats ih the 

same fashion, beginning 1/4 in. beyond 
the mark made earlier, 

Gut the rear slat fillets (J) to size and 
glue and clamp to the single siat at the 
hack of the chaise. When dry, cui a 
concave curve in the fillets to match the 
IMa-m.-rad. convex curves on the top 
comers of the chaise back 

Complete the job by cutting the 1 -in-* 
dia. finger hols in the middle of the last 
back slat and by installing the wheels, 
axles and brass locking pins. Flare the 
ends of the pins by striking each with a 
drift punch and hammer. The pins used 
here were cot From inexpensive reilet 
tank lift reds which are standard hard' 
ware store items. Finish-sand the entire 
piece with 1 50-grit abrasive paper, ap- 
ply the finish and you're dons. 

IFlftj-v* fum to paff* 1 2S) 




To portion hPng* r cUmp the two mount- 
ing boards together with i;itk shims 
fierwetn mem. This method i««3« the 
hinge below the seat surface. 




When all slau are attached to Mat and 
back, complete the assembly by gluing and 
nalllrig the final seat slat— already at- 
tached to the back as shown -into place. 
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ONE-MAN 

Sawmill 



Ilia Only 
ONE-MAN 
PORTABLE 
SAWMILL or m Kind In TUb Wwldt 

if you rioed good, bigh-quaFrty lumber don't net 
inflated lumber prices stop your importam 
building propels The Foley-Beteaw goes ngm 
lo the trees and turns ou? Smooth, true-cut lum* 
ber e^en banners get esc-eiieet results 
Just one man (no crew needed? can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices For power 
use vector PTO or other row HP diesel ex elec- 
tric unn Facto?y-diTec1 sell mg keeps price low, 
and convenient time payments may be 
arranged 

Send lor FREE BOW Just mill coupon bit gw lor 
‘How To SowLm&or ' booklet end complete (acts 
on the One- Man Sawmill. There Is NO Obligation 
Wij™ Jo K TOMT! 

Fotay-Saltaw Co. 

MJW Field B«|| ding ■ 

KantBi City, Mo, 64111 
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Lumber". i urtdOTlfurf c*«r h .Ye 
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HYDRAULIC JACK REPAIRS 
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WHAT'S HE DOING! 

Making a Concrete 
Flower Pot! , . . and 

SO CAN YOU! 

Mjlte and ielT your own 
OrojmtFitjJ Concocts itomi. 

Nwlh 15.00 f ct Rodt 

ib^l Aluminum Mold* 
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You can own this 




when y&u build rt yGurStfli Tram a KEF By HEALD 
Also available assembled through dealers 
Nkt FREE dnotfigie wirn complete details. contact 
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Telephone caddy 

The from and rear panels of this box 
are made of V*-in,-thick stock obtained 




Cut rabbets around perimeter of caddy 
side then lay out portion of notch, Bore 2 - 
in.-dla. hole so Iti circumference Intersects 
both fhwj. Cut out waste on tab!* saw. 





Join drop-down door to box with continu- 
ous hJnge, From panel of door Is 1/0 In. 
shorter than door side*. This provides a 
built-in mortise For mounting hinge. 



b y thickness- planing 1 x 12 stock. If you 
don't have a thickness planer, rip 1 x Z 
stock to Va-Ln. thickness , then edge-glue 
these smaller boards to form the panels. 
Wot&: The same suggestion applies to 
the Vi-im. thick side panels on the plant- 
er project that follows.) 

Begin by cutting t he sides to siEe and 
by cutting the rabbets around their 
perimeters- Form the inside curve 
where the door and box join as shown. 
Then cot the divider dadoes In the back 
panel by making table saw blade kerf 
cuts. Cut the dividers to size and sand 
their top corners to match the dadoes. 
Now assemble the box with glue and 
nails. You should set the nailheads and 
fill the holes. 

Cut and sand the door sides to fit the 
box curves. Cut the rabbets and grooves 
for the front panel and hardh&and paru- 
don. Join with glue and nails. Finish- 
sand the piece, then install the handle, 
magnetic catch and plastic glides. 




One* hinge Is Installed, clamp door tight 
to box and land mating surfaces flush. Do 
this on top and jldes. then round all ear- 
ners to « uniform arc by hand sanding. 
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Planter 

Cut all parts to the sizes given on tho 
drawing. Then fabricate each side sepa- 
rately using glue and nails. When dry, 
assemble 0$ shown. 

install the lop trim boards with glue 
and nails, then bore the pinholes as 
shown. Remove the front panel and 
enlarge its holes to 7 /La-in. diameter to 
make insertion easier. Use epoxy glue 
to set the pins. 

Fill all nail holes with wood filler, 
round over all edges to a Va-in. radius 
and finish-sand the entire piece Add 
four plastic glides to the bottom, 

fflfgaa# rum to f 30 / 




Glue and nail top trim boards fn place, 
then fill nail note with wood filler. Tape or 
damp from panel to box and bore pin 
holes using a drill guide for accuracy. 




Assemble planter panels Individually using 
glue and nails. Join together by damping 
removable panel in place and gluing and 
nailing opposite panel between two sides. 




Install pirn In side posts and bottom board 
using two-part epoxy. Before installing 
lower pins. If II bottom of holes with i.«'8 in. 
wood plugs as shown on drawing. 
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Planer Holder Saw 



Three power toots in one — 
a reel momy-maker for you! 

The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out. prof- 
itable precision molding, trim, floor- 
ing, furniture . _ in all popular pat- 
terns, Rips, pianos, molds sepa- 
rately ... or all at once- Used by indi- 
vidual home craftsman,, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three- ways heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, plan es to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 
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6 OUTDOOR CLASSIC! 

(Continued tmm page I £9} 

Beverage tray 

Cut the sides and ends to size from 
redwood stock. Then cut the bottom 
rabbets and hole panel grooves in each 
piece. Cut a 1-in^rad. curve on the top 
comers of both ssdes , then ease ths top 
edges of all four boards with l^Ogrit 
abrasive peper. 

Cut the bottom from VHn -thick ply- 
wood and the hole panel from VHil- 




Lay out holes for tray on iurFace of hard* 
board panel. Then clamp panel securely In 
plate and cut holes with an adjustable fly 
cutter or different lire hole taw;, 




Apply pPayllc laminate Id betfe panel with 
contact cement. Then bore cutter entry 
hofes through middle of each panel hole. 
Flush trimming bit in router removes waste. 



thick tempered hardboard, Test-assem- 
ble the tray by damping all pans 
together and checking for fit. 

When satisfied, disassemble and lay 
out the holes for the hardboard panel in 
an even pattern. Choose a variety of 
holes to suit your own needs. You 
should cut the holes using an adjustable 
fly cutter as shown or a series of hole 
saws, 

Apply plastic laminate to both the 
bottom and hole panel, then bore i-m.- 
dia. bit entry holes into the middle of 
each pane] hole. Cui out the waste 
around the holes with a flush-cutting 
laminate trimming bit followed by a 
beveled trimming bit to ease the sharp 
comers. To obtain a smooth, polished 
surface on the hole edges, sand with 
320-grit abrasive paper. Then charge a 



soft cloth with auto polishing compound 
and rub the edges briskly in a shoeshine 
motion . 

Assemble the tray with glue and 4d 
finishing nails. Fill the nail holes with 
wood filler and the exposed ends of the 
bottom rabbet and panel groove with 
small redwood plugs. Sand the piece 
with 1 SCMjrit abrasive paper and apply 
the finish- 

install the aluminum handle pulls 
with screws driven up through the 
bottom edge of both ends. Bore V«-in.- 
dia screw clearance holes and counter 
sink the heads Vi in below the surface. 
The screws supplied with the pulls are 
too short. You must substitute 47vin. 
No, 8-32 roundhead bolts in their place. 
Finally, install a plastic glide at each 
bottom comer. ItC 
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Table 

Cut the logs and rails to size. Then 
cut 1 -in. -rad. curves on the bottom cor- 
ners of each leg. Clamp the mils to the 
legs using the same method shown for 
the chaise on page 1 26. Bore screw plug 
clearance holes first, then shank holes 
and pilot boles into the leg Position 
the end rail screws 1 3 A in. in from the 
outside comer, and the side rail screws 
£V? in. in from the outside Comer. 

Join the rails to the legs with glue 
and screws. Let dry r then form a 1 Va- 
in. -rad. curve on all four comers using 
a belt sander followed by hand finish 
sanding. Install the top support cleats 
to the inside of the rails and hail the 
top slats in place maintaining a uni- 
form Vi-Ln. space between boards. Fill 
all nail holes with wood filler and .ill 
screw holes with wood plugs. Sand 
the surfaces smooth with 150-grit 
paper and apply the finish. SM 
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WORKSHOP 




Easy-To-Build Projects 



You can complete any one of these simple 
home furnishing ideas in a weekend. 




Choose one project for your next available weekend, then you'll want to make all live. Enjoy them at home or present them as gifts. 



T hese five attractive and functional 
projects have several things in com- 
mon. First, they were all designed by 
craftsmen of the Northwest Gallery of 
Fine Woodworking in Seattle. Wash. 
Second, they're all made of clear red- 



wood. and third, all are relatively easy- 
Lo-buUd, Each can be completed in just 
one weekend using only basic wood- 
working tools, and because of thiSj they 
provide specific challenges for begin - 
rung woodworkers, fiy closely following 



the instructions for the individual pro* 
jects and reviewing the three pertinent 
woodworking methods explained on 
page 130, you'll be able to duplicate 
these furnishings while you improve 
your woodworking skills- 





Bookrack 



This elegant little bookrack makes a great gift, so you may 
want to build two or throe at a time. Begin by cutting the 
shelf and back to size; then join them with carpenter's glue 
and wood screws. Next, cut the sides to size and shape 
using a sabre saw or keyhole saw. Make sure each front 
edge is H A in. longer than the back. Attach sides to the shelf 
and back assembly, with glue and screws, but countersink 
the screw pilot holes at least Y'le in and cover the screw- 
heads. with flush wood plugs. Smooth with ISQ-grit abra- 
sive paper, dust and apply a thin coal of wood paste wax. 
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Hallway mirror 



Mirrors arc- always appreciated in hallways, especially one 
with hooks for coats and hats and a shelf for car keys, curios 
and even small house plants. Begin construction by cutting 
all parts to the size given on the drawing. For help in 
transferring the support pattern we show, turn io page 1 36- 
Next, cut the cross-lap joints in the rails and stiles using a 
radial- arm saw or fine-toothed cross-tui handsaw, Cut only 
halfway through the mating members, then clean out 
between cuts with a sharp chisel Join rails and stiles with 
carpenter's glue, check for square and damp overnight - 
Cut the shelf dadoes in the rails and the corresponding 
notches in the back of the shelf. Test to make sum all the 
parts fit well, Then slightly round all edges to prevent 
splinters using either a block plane or coarse sandpaper. 

Next. lay the rail and stile assembly face down on the 
workbench and using a router, cut the rabbet for the mirror 
around the inside opening. Clean out the comers so they are 
square, using a sharp chisel When this is complete, attach 
the shelf and supports to the rails using glue and E-in,, No, 
ID fh screws driven through the back of the rails into the 
back of the shelf and supports. Make sure that the lower 
screws— driven into the thinnest part of Lhe support-^do 
not break through the outside surface. Install tho mirror; 
then cover the back with a Va- in. -thick hardboard panel 
attached with small wood screws. After applying paste wax, 
hang the mirror with screws driven through the rails — jusi 
above the shelf — Into wall studs. 
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Wall shelves 



These distinctively styled wall shelves have clean modern 
lines, yet their slatted sides are reminiscent of earlier 
American furniture Tf you like this piece, you may aJco want 
to build its companion piece’ No. S on the next page. 

Although this project is Fairly straightforward, you must 
be precise in cutting the shelf dadoes, tf you plan to rip the 
uprights out of wider stock, then lay out and cut dadoes 
across the whole surface before you rip the board. Other- 
wise, just clamp the individual uprights together, lay out 
and mark them all at once; then cut them individually. Now 
you can transfer the pattern for the curved tops and bottoms 
and make the cuts using a sabre saw. 

Next, lay out the screw positions for joining the uprights 
io the shelves, counteribore the screws clearance holes about 
Vi in. below the surface of the uprights, then attach the 
parts with carpenter's glue and the screws shown. Fill 
screw-head holes with a wood plug glued in place Clamp 
the assembly in a square position and lot it dry overnight. 
Then sand the plugs flush to the surface- Keep in mind that 
you can make your own redwood plugs using a plug cutter 
in a drill press, or you can buy commercial ones. However, 
the latter are not generally available in redwood. If you can 
find mahogany plugs, the match will be close enough. 

Next, attach the mounting bars with glue and screws 
driven down through the shelves, then finish-sand the 
whole piece with 150-grit sandpaper. Remove tho dust and 
either leave it unfinished or apply lemon oil. Hang lhe unit 
on the wall by driving screws through the hangers into wall 
studs. 
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Spice rack 

Begin building this rack by cutting tho shelves, sides and 
EQDUQting bar to size. Then cut five retainer taars V 4 in. 
longer than their 24-in. finished length. Cut dadoes for the 
shelves j /h in. deep on the inside surface of the sides, and cut 
notches for the retainer bars V* in. deep on the front edge of 
the sides. Then ait notches for the mounting bar on the hack 
edge of the sides directly below the top shelf dado. 

Round over the top and bottom comers of both sides with 
1 20-grit sandpaper. Lightly sand away any burrs along the 
edges of the dadoes using 150-grit abrasive. Assemble 
shelves and sides with carpenter's glue and clamps or use 
1 Vi in. No. 10 fh screws, and glue. Countersink the heads 
and till with wood plugs. Whichever method you use,, be 
sure to check squareness before you let the assembly dry 
overnight 

Now attach the retainer bars with glue and 4d finishing 
nails. Set nailhaads and fill the holes above with redwood- 
colored wood putty; then glue and clamp the mounting bar 
in place. 

After the assembly dries, sand ends of the retainer bars 
flush to the surface of tha sides using 1 50-grit sandpaper. 
Remove dust, then wax or rub the rack with lemon oil. Hang 
it on the wall using 2Vr in. No. 10 fh screws driven through 
the mounting bar into tha wall studs. 



Bookcase 

Designed in the same style as the wall shelves — project No. 
3 on page 134 — this bookcase makes an ideal companion 
piece. The Construction details are the same except for the 
feet. Cut the uprights and shelves first and round only the 
tops of the uprights using the partem shown below as a 
guide. Then assemble the shelves and uprights as before 
and lot the assembly dry overnight. 

Cut the blocks and feet to size. Then round the front and 
back comers of the blocks with 1 20-grit abrasive paper and 
make a clean chamfer around the upper edges of both feet 
using a block plane. Finish sand these parts with 150-grit 
abrasive before attaching them to the shelf assembly. 

Now, attach the blocks flush to the bottom of the uprights 
with carpenter s glue and 4d finishing nails. Set the nail 
heads and fill the holes with wood putty. Allow the glue to 
dry overnight, then attach the feet from below with glue and 
screws as shown. 

The final step is gluing the stops in place on the three 
lower shelves . While it is possible to omit this detail, it is 
much easier to keep books and other items neatly arranged 

on the shelves with 
this feature in place. 

Finish-sand the 
entire piece, remove 
the dust, and apply 
wax or a hand- 
rubbed lemon, oil fin" 
ish. If you would 
rather use another 
finish, try a semi- 
transparent stain fol- 
lowed by a satin 
polyurethane finish 
coat. 
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WORKSHOP 



T he five projects presented on the previous pages are 
straightforward to build. A shop full of expensive 
woodworking equipment is not needed. However, each 
requires thought and rare for proper execution and a 
familiarity with certain building basics, three of which are 
explained in greater detail here: common shop glues, screw 
joinery and pattern transfer. 

Common shop glues 

W hen making furniture, building cabinetry r and 
installing interior wood trim, you have three basic 
choices of high-quality glues. One is aliphatic resin 
glue, often called carpenter's glue, which has a distinctive 
creamy yellow color. It sets in 5 to 20 minutes, cures in 24 
hours and its strength is high when clamped during curing. 
It has good moisture and heat resistance and dries to a clear 
or pale amber tolor. 

Liquid hide glue is light brown, has the strength proper 
ties of the atiphatscs, but is more resistant to heal and Loss 
resistant to moisture. Its greatest advantage over the 
ahphatlcs is a slower setting time: two to three hours. If you 
have a lot of parts to assemble before you can damp them 
together, this glue is the better choice. 

Plastic resin glue,, often called urea formaldehyde glue, 
has an even slower setting time: about four hours. When 



Three of the most com- 
mon ihop glues are 
shown above: aliphatic 
min (left), hide glue 
[rnJdd le ] and plastic res- 
in (right 1- All are de- 
signed specifically for 
woodworking. 




clamped, il is extremely strong and has excellent heat and 
moisture resistance, ft comes in powder form and must be 
mixed with water to form glue. 

Certain basics of use apply to all three glues. Spread only 
a thin coat of glue on the mating surfaces and be sure to 
clamp the assembly within the setting time Listed on the 
product container. Also, never wipe the glue squeeze-out 
off the joint while the glue is wet, Let it dry, then carefully 
scrape it off the workpiece with a sharp chisel. 



Wood screw joinery 

W ood screws — like the flathoad variety shown be- 
low — make strong and durable fasteners, but they 
must bp installed property to make the most of 
their attributes. This re- 
quires boring three differ- 
ent holes to match the 
three parts of the screw. 

First, bore a screwhead 
clearance hole to match the 
diameter of the wood plug 
you'll be using to hi! the 
hole. The head should be 
recessed at least V* in be- 
low the wood surface. 

W 




Next, t rare the shank hole with a drill bit of the same 
diameter as the screw shank Then bore the thread 
clearance hole to the total depth of the screw. For this last 
hole use a bit of the same diameter as the body of the screw 
in the threaded section, not the outside diameter of the 
threads 



Transferring a pattern 

C — jziwo-dimensional grids are usually the best way to 
f show how to form contours, curves and other irregular 
J shapes in wood. However, unless they are full size, 
transferring these grid patterns onto the workpiece can be a 
problem. The drawings below show three approaches. 

The first (top) shows the most basic approach. In this 
method you lightly draw a grid onto iho surface of the wood 
using the scale given on the drawing grid. Here we used, as 
an example, the grid shown on page 134 for the shelf 
supports on the hallway mirror. Ii indicates that each square 
on the drawing should equal one square inch on the 
workpiece. Once the grid is enlarged, draw in the contours 
□f the required parts with a free hand, then cul out the 
pieces to the contoured lines, 

The second method requires that you enlarge the grid on 
paper first, then you can draw in the contours as before. 
When the outline is complete, place the paper on the 
workpiece with a sheet of carbon paper, or artist's transfer 
paper, between the two. Trace the contours onto the wood 
and cut the parts This method reduces the marks on the 
wood surface which must be sanded out later. 

Tho third option Is to enlarge the grid on a sheet of 
heavier paper, then cut out the parts, position them on the 
workpiece, and draw around their perimeters. This method 
fouls the surface the least and therefore requires the least 
sanding to be done later. FM 
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differential case, causing interference 
between tbs axle shaft and differential 
pinion. This overloaded the outboard 
whoo! bearing on the left side and 
resulted in premature bearing wear. 
AMC contacted us when 4,568 miles 
showed on the odometer and, upon 
inspect ion, the wheel bearing was al- 
most totally worn out. 

We experienced other failures in our 
A107.8 lest miles. Tho outside swiog- 
nway spare-tire earner is secured to the 
rear bumper by moans of a hook insert- 
ed into an anchor pJaie bolted to the 
bumper During a cold snap, we found 
that all four bolts hod sheared off Our 
best guess was that the bolts had been 
overtorgueri when Installed, 

The switch that disengages cruise 
comrcil a.s the dutch is depressed a iso 
needed replacement. It was quite a 
surprise to exit the turnpike. depress 
the clutch, and find the rpms zinging off 
the tach. 

And. don't follow our load in getting 
the swing-away spare earner, available 
on two-door Chetokees only. It may 
maximize cargo space but it invites 
theft or vandalism and obscures the 
entire bottom half of the rear window. 

Our thoughts when wo returned the 
Cherokee were that the design works 
extremely well, from its rigid uniframe 
body to its. virtually corrosion -proof' one- 
piece fiberglass ti Agate, and that this 
vehicle wit! help pul struggling Ameri- 
can Motors back in the black. 

—D C R and J O, 



Dodge Caravan SE 



wt? JV 

the r 



The Dodge Caravan minivan r which 
we Just returned to Chrysler, was one of 
tho most popular vehicles In our test 
jpet in spite of a number of minor 
y antes and one major scare As 
wv mileage approached 2.000, we 
fo da number of rattles were gertlng 
to >s, tho gas cap cover did not respond 



to the release lever near the driver's 
seat, the windshield wiper on the driv- 
er's side was streaking (apparently be- 
cause of insufficient spring pressure), 
there was a minor wind whistle around 
the driver's outside mirror, the sliding 
side door was becoming balky, a seat 
bell was stuck In to; housing, Lite engine 
whined at B5 mph and was a bit hesi- 
tant on cold mornings, and we were 
getting under 1 9 mpg . as opposed to an 
EFA rityfiiighway rating of 21/26 mpg. 
Mane of this we s enough to send us 
complaining to a Chrysler dealer, but it 
did take some of the fun out of driving 
what is otherwise a very practical and 
enjoyable vehicle. 

Tho thing that did send us scurrying 
to the dealer was a brake failure, which 
occurred while driving the family heme 



from the New Jersey shore one night. 
The brake pedal went ail the way to the 
Hoar, the [smuts warning light camq on r 
and the passengers went into their 
panic mode. We later discovered that a 
brake line bracket spot welded to the 
mar axle had tome adrift and been 
swaying in che wind long enough to 
fracture the line. 

Fortunately, when this sort of thing 
happens, the duel master cylinder: on 
modern tan* leave you with two work- 
ing brakes. 

Unfortunately, they work in such an 
abnormal way that many people would 
assume all tho brakes had quit. The 
pedal goes almost to the floor before the 
brakes begin to work, power boost Ls 
lost, and stopping distance increases 
dramatically. Sometimes you can pump 
the pedal beck up, but not with the 
massive leak we had. 

Wo made it home without incident 
and, next day, the van was, towed to 
Chrysler' s Manhattan Service Canter, 
where the brakes were fixed in record 
rime and several other problems ad- 
dressed. 

isolated incident 

We are assured by Chrysler that our 
brake failure was an isolated incident 
(they suspect that a flying stone 
knocked the bracket loose). Had we 
looked under the van and seen the 
bracket dangling, we surely could have 
had it fixed before the brake line fa- 
tigued and broke- 

Our less dramatic problems had less 
dramatic conclusions. The rattles con- 
tinued unabated. They are minor com- 
pared to those found in Midsize vans, 
but annoying to people who want tn 
think of the Caravan as a car. The gas 
fiber cap continued to stick closed until 
an impatient stall member broke the 
latch, which is one solution. And our 
gas mileage dropped to an average 16,3 
mpg p with a high of 18.2 mpg and a low 
of 10.4 mpg. We've had a few phone 
calls from readers complaining of simi- 
lar problems with their T-vans. 

The mileage gap Is easy to explain — 
few ears meet ibeir EPA estimates, 
especially a boxy van-like vehicle Be- 
cause of Ehls r the EPA will change its 
published mileage figures on '85 cars to 
more closely match the public's experi- 
ence. The simulated road test will re- 
main the same, but EFA will subtract 
10 percent from the city number and 22 
percent from the highway result before 
publishing the figures. 

Any new vehicle has a potential for 
toothing problems and we assume that 
the 1985 T-vans will have fewer annoy- 
ances. as well as EPA figures that come 
closer to real-world conditions. 

What was our overall impression of 
the Dodge Caravan? Chrysler wanted it 
back after 5,000 miles. We stalled them 



past 6,900, and still didn't want to give 
it back! — tV,H, 

VW Vanagon 

For us, the Vanagon proved to be a 
reliable workhorse, moving one new 
suffer into Manhattan, hauling lumber 
for shop projects and swallowing a 
newly purchased refrigerator without 
any complaint. 

One thing is certain — if you liked 
your old Beetle, you'll already have a 
soft spot for the Vanagon. It makes the 
me familiar sounds and retains most 
of the VW family traits The all-new 
water-cooled flat Four engine makes 
less racket than rile old air-cooled motor 
and high -gear cruising is far Iasi 
strained. This van still gives the feel of 
dependability, just like the early ones. 

Qtir only mechanical trouble with the 
Vanagon resulted from a tiny leak in its 
new water-cooling system, and seems 
to be fixed at last after two trips to the 
dealer. The engine seeped a small 
amount of coolant from a hidden spot, 
end though we never encountered over 
hasting, there was a maddening prob- 
lem of the dashboard temperature 
warning light continually flashing in 
our eyes. 

After pressure-checking the system, 
tightening the hose connection at the 
radiator inlet and topping off the cool- 
ant, the drip was stopped. Pressing the 
dealer for an explanation, wo found that 
VW puts a fluid-level sensor in the 
radiator reserve l auk- When the fluid 
level drops the red light gpp& on, re- 
gardless of engine temperature,, we 
wore told. With the teak stopped, tho 
light stays off. 

The leaks also caused the heater lines 
to become airbound. rendering the nor- 
mally efficient heater useless. Bleeding 
the cooling system cured that problem. 

Sujpnsingly stable 

One sreh we're glad to report depart- 
ed is the feeling of imminent disaster 
when driving the VW in high winds. 
During one trip down 1-95 on a very 
stormy night the Vanagon was surpris- 
ingly (and thankfully) stable. That's 
remarkable for a slab-sided, light- 
weight rear- origins box. 

After T.,349 mllos of use at an aver- 
age of 18-1 mpg for all types of driving, 
we returned the workhorse to VW. The 
only flaw we found in the Van agon's 
usefulness was the hassle of removing 
the rear seats. Actually they unbolt in a 
couple of minutes, but require a ratchet 
and socket for the held -down bolts and 
a Phillips screwdriver to undo the car 
pet panels. Certainly something more 
convenient can be engineered. And the 
carpet covering the seat-frame rails 
tears easily when pulling ft back to 
reveal the bolts. We'd expect better 
from the Gentians . — N S.M. 

I3S 
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You can drill a 
water well in 
your backyard... 



lifetime 
FREE 
er. Say 
to high 
water bills and 
summer watering 
shortages, 

Easy to operate 
as your power 
lawn mower. 



THOUSANDS 

SOLD! 



For Free 
Brochure 
Call Toll Free 

■7700 



Or clip coupon and maif HjEWVf 



KJf CM p CQupi. 

lileepHock 



■Mflt Anderrai Road 
O^fcka. Alituma MflD2 

PfeoSe" moil! your FREE brochure. 
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Vbi. lend Ih-B Wooden Geer Chock Ktl lor 
only S93.&5 (plu* iJ.bO lor postage and 
handling). 

JY«, t*nd the new 1934 Fall Kiteiut 
tetttofl, 

Name 

Addrvia . 

City, Slat*, Zip _ _ 

Check Enc Nosed 

□ Vi*i J Metier Card Ejp Dele 
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A woodworking bench 





fluggediy constructed of red beech and 
pine r this bench has lots of storage space . 

Two hundred y^nrs nf Scandinavian 
tradition have gone into the design of 
this cab in et maker's woodworking 

bench Sjdhfcrg Model HS 1522 is ~A 4 in. 
high by 59 in long The work surface? 
(sandwiched beech and pine) is 3 U in 
wide overall a nd 2 J A in thick w i th ; A 
in -thick beech on lop 
The front vise- ud n hold work as brgi ■ 
as 3 fL by 1 0 ft. when used in comhina 
ilchi with a halt har damp in a dotted 
2 x 4 mounted in the tail vise. Thi?; 
system also does a good job of holding 
long, slender boards hoc a use of the iwd 
holding points. The tail vise has metal 
jaw liners tor metalworking 

The screw adjustment systems in 
both the tail vice and the tegs are 
features that should be included in the 
construction of any workbench that 
receives a lot oi use. This capability also 
reduces wear over long range use 
Model No BS 1522 is about £ 500 . 
plus shipping For more information, 
write to Chaselle Arts and Crafts Inc 
9645 Gerwig l& Columbia Md. 

or The Fir in Tool Shops IrK 20 

Backus Aw. Danbury, Conn 06810 . 

— David Warren 



Underside view of tall vise shows a *crew 
adjustment which allows movcmpnl for 
wear m the tail vise guide. Draw-toft con- 
struction in Jegs provides ihe same kind of 
adjustment to prevent bench wobble. 



Use auxiliary hatr-dar damp in bench dog 
slot ns a benchtop hold-down. Wood -end 
vise cheeks provide * Ught, npn marring 
grip on delicate cedar duck head. Home 
made leather guards protect work. 



I m 



POPULAR MECHANICS * ■ W84 




COMBINED JOINTER-THICKNESS 
PLANER with a 5 -year FREE warranty 




you probably will never 



1 - 800 - 521-8289 

In Ohio 61 4 / 445 -BS &2 



The REX 2000 is one- of the finest combination 
woodworking machines made today and if* priced 
below competition, With over 40 years of "Old- 
World" manufacturing excellence you are assured 
a machine that is inspected and tested then min- 
spsctad and retested to ensure balance, smooth 
operation and unexcelled accuracy. The EMCO 
REX 2000 will stand up to years of cabinet making, 
remodeling or any woodworking and we stand 
behind each unit with the most comprehensive 
buyer protection plan available in shop tools today! 



The ONLY combined Jdntef-Thicknesi Piener wlih: 
* 30 -day Free Tria l * Lifefi me Maintenance Program 

Cali or write for FREE brochure and price Hat. 



emcousn 



Dept. PM- 74 R • 2060 Fairwoad Avenue 
P.Q, Box 07795 • Columbus, Ohio 43207 



INTRODUCING ?HE 

OUTBOARD TUNE-UP on video cassette 




CALL TOLL-FREE fc'K'.A JS?E ^C*Sp j£cEPrEO 



Pitii* sneiOBfr Gn*Cis or mowy on Mr Id 1*9 95 Id Bich 

**f* 12 W isv lef-r ifif yHippnf e«d Piar.diir^i 



Sf iv& TO. Vi DCOVlSiQ-V PmC DlwI TluSi5 IK 
PO ft). i*B ^ 
nkl. n y 



FOR 19W ENGINES AND ON: 

* EVINRUDE AND JOHNSON 

* MERCURY AND MARINER 
114 hp - 225 hp and up 

Tip# i-ridutSsB ' 

* Tuna-Up 

* LiibtutkMi 

* ly Mi wnft a iie n and 

Unkaea Ad|y*|nnpni 

* Timing 

* WtoltrUatiMi 

FLU* — Water Pump fteptKarnafrt 
and Mar*-.. 

— IMPORTANT - 

Indicate ErtnAid* tod Johnton T(pt w 
Mvcunf OTd Mmntt Tip*. A I ** vHS 

□r 9 * 1 i iGnr*!. 




Gepl PM- 7 & 4 Bargda. Ml 49 U 0 L 




Portable lt«*n> ClMiMr^ 

Simto m titi wwntt 

CLEAN; 

■Engm**, AU Filter*. Lhd Moirtfa. 
3-yr, guarrL-ihflP c-n hn? bo*. HJiii U»i Hg- 
ulds&ap. pfopaf# hrod Wt. *20 Km. AukiI 
pump rvqjjirid on bw w*1*r prBsauri 

WIPCO HFCr INC,, tap). NM5 
P C. Bui O, 940 W**t Qro*dwi V , 
jjkJ<#o«. wywlng H 3 WJ 1 J 
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Li AJHTIHE— IkwWkn ta-Miw nJIZfbaatiil*!, , 

^ -U tIEL I .■ 4*t i n#. be HAL be U l il l iM * P* L#i j 
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learn ACCOUNTING at name 



iWl f] M.WrfACl > 
V ■ UTr 




njrwiMG mulphc 
DNILtK. Th*La&NC 
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HYDRO-RAT AIR BOAT 



SpartKl 21 MPH, ulingil^Lh filing! 9 
SETirtwn or TKuffluA engirt*. 
Simple CQPttruclun. utng convpou 
tHJilpmg nulenjli Ng twi lid I i-vg no fi- 
h+rglaw 

Infa. boo* bin, n- 



purphfM at '10 

pUai*. 

ROCKY MOUNTAIN AJRflOATS-F.D. lax 1 1 & JL Margin, UUh MUM 




BUILD A BSKECAR v 

The A.T.aj'ing Min C.ii &y|t pn|h / 
B*cychS PirtA' Elpclric-Pf^l 
Flh la Qrvr. 

Eaa> Is BuiU 1 f 1 

PLANS S7.95LV % 
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P.o. BO^ ™tt r. EnaitC'". HT iaiM 




"Ofl-Sea^ft' ' ingi no* in e^fecf RighB as* 

Thfl bBt tioie Gw Vj leam about the wna^ng 
TRO't' BiLf fioto Tiller Power Goaiposter.. EhE 
machine lhal antont - c' a-ny age - with 
any soil - io eayty have a ta^ADU^ lerlise, pro 
ductive garden! For c^piele Plaits, pncis, 
wnte ioday io: 

TROT BUI 102nd St, * 3lh Ave., Tmf, K¥ 121*0 
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J BEAT the HIGH COST of LIVING! 

K if A '1A Nf/tf ;5/,/ 

llp| ” BEAUTIFUL'. 

WAY TO < 

make* 

wrn^m Mom? 



LEARN UPHOLSTERY AT HOME . faatora aid 
cbaira, wTas la M^frCew condition 1 A Clfran, *n- 
loyeolH way to put spare haura ta p^ofilab]? uh 
O ld castoffs picked up tar dollar?, worth hundreds 
when rflupholilerod, foacineting home study 
course includes loola. kits, supuliaa. Earn aa you 
learn — start your own business! 



SEND FOR OUR TREE BOOK TODAt! YOU'LL 
GET A BIO ILLUSTRATED M PAGE BOOK ON 
UPHOLSTERY end Ih* upholstery buiiness and a 
sample lesson mowing now me rebuloualy sac- 
ceilful MU I syatem l a teughl. Il cc-ala you nothing 
to get Ihe information and there"* no obnigalion. 
Nc salesman witl cell. 

IMtn Upholslirr I nstituh. 
friJOn Field Bttfg . KtrtU* Cxtf, Ma. MU » f 

fcA_ 



CO srARlED N0YN + VP. U INIS Efldfpa tadbY 



M*d«m U^^IUBFy toiM-hri*. 

B03U« f ield Bldg.. KtMU City. Md &41H 
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if Ife kind I 

Mew lurn low CD i t 'D jgn 
kJrt^fr mfg ^lii.ihlR fimshlll 
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sen id others. 
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WQWDBASTFH IDOLS. INC. 
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BEAUTIFUL 
WOOD FINISHES 



Watco Danish Oils provide an elegant, 
BMtrsmeJy durable penetrating finish IN 
the wood, not ON 111 Primes, ssela, 
hardens, protects and beautifies in one 
fast, easy application 

Natural and seven at- 
tractive Danish Oil col- 
ors. No pre-slalning 
needed. Write Waiqo^ 
Dennis Corp., t75fr22nd 
Si., Santa Monica, Cal it. 
90404, Dept. PM- 74. 
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Build Vnur Own 

BULLDOZER 





JL A SINGERS DREAM! 

m jL 

i 4 r ix JHta aK * \ 



REMOVES VOCALS FROM RECORDS I 

Our VOCAL ELIMINATOR tan rerrravt mwt w 

v.iT-i’Ij ml of p Ipjid vn-rpl fnm * il and-ir^ iLrrm 
rc '. ;.Md .i.«d Itov-- EikfciL Ltd thfc bd* kyr-.Mund utitouL-htd! 
Write y call fat a free brochure and deftto r ecord. 



L T Snjund, Dept. PM, PO Sent 130. Stent 

Mo tin Lain. GA iOOS^ r* Qmbrgu^f404}*wii2dB 

TOLL FREE: 1 890 241-3005— Ext, 52 



AMAZING ^ 



SCIENTIFIC and ELECTRONIC 



DEVICES 

PHASER sTrocRwevv and invisnjiB FORCE FlEuDfletwa- 
•■cit. LASERS weeperm, cmfting, boning. fkMd wiping. 
hclogrfl&hY rod spaiMl an&sii. NUCLEAR partita ne»i- 
and daiactofs PLASMA. ION. HIGH VOLTAGE. 
W4GH FRIQUE UC V TESLA COILS «nd UGHTMNG g*n- 
erp.^. TRANSMl TTER5 and CONTROL d*tftc« to* m 
curtty. ^lypnoruJE-. mlruson delacfeoa <isiui* naienmg. 
Plus Plus inFrasOahcs. ultrasonics, energy, 

CHEMICAL and PERSONAL PROTECTION j^nd SAFETY 
DEVICE'S SEND $1 far cali^g erf pUns. cofruW- 

Hf rtenw to' 

INFORMATION UNLIMITED. INC, 

P-0. Bek* 7t6, Dept MS 

Amherst N H. 0303 T 



PRINT FOR PROFIT 
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You can own this 



Tough. American- Wide 



oplemi 




Fouf- Wheeled 

HEALD 

HAULERlo an ,^ > 2099 “ 

when ydu hwi*d it ypurseff from ^ KIT By HEALD 
Also iv^ilg&le fltss«mtJlecS through dsaleis 
Fa - FREE broengre w^lfi con^fie n^ia.is ctfni.Jd 

Carl Heald r Inc.-^i nil--, 
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JET ENGINE 
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t" oui. Belt of direct drive. t?4 ui 
Tpipa r won'E r«t ®r r.l&jc HYArtZt Peaf 
.PE Tq 2 . m CiPH r irtL *ut. JIJ.95 

>W f2 piftl A Ending Msmy tuck fafum. 

UBAWCO, SO Hwy?QS, Belie M tit H I 0SS02 





THE MiNi QFF ROAD 
ALL RUNM5E 
TRUCK 

^W-PJCTL 
Hkm contr PCVrFH 



* CAAffVNG 

* OF^ROADtNG 

‘imLfrrwfNrcif 

* PSTftQL VTWCL£ 
MUNUflfDS OF USES Af A PRiCE VOO CAN AFFORD 



MFC inc. 

n3 ft.&SS^NTSr. NEW FtQC*i£t±E. NV iM&i £3*303* 



r o 0:iTipit«- L ^ *>]' JtKE \r.4t< 

jdv^lftOra 



Birr rar$ 6 - wheeler 

FACTORY BIltECT AT 

DEALER COST* 

MAXATV 
& Wheel 
drive 

Amphibious 
2 and 4 passenger models 

Call toll-free 1-800-255-2511 

In N.Y. State 718 -S 5 S -2226 Collect 

Recreative^ Induslrtes, Inc. 

60 Depot Street 
Buffalo. \evt York 14206 

* If no dealer in your area. 





4 A _ „ 

Cdwrwrvcu Aram Tt|fi wity; 

*4 C*™ Y^l 

Ffir 7h* Nottai EUfli 
h m Ym Om* Cai Latin 

■ acvjal fcc HASKhS naw 

■~j c^iSiSy^vSS Ec 

On* C ar J » , EjJ] j D ata ■ 

BH-flD Hf-T tit* CHWHV*. Mi T 
Wifi p. MT ™, HG 



AMERICA'S GREATEST WINE RECIPES 



MADE SIMPLE! 

SAVE MONET whil* anj*yln f your 
midc WINE! Tail’ll rrtfiiwa a 
ei^fitten tortipJete wins ricljHi, feur 
Of win* end » Fl fKE fl SEER i 

Rtcipr ALL I OF S5.00- WW hi: 

CALIFORNIA PUBLICATIONS 
SOB 4Z5CL MPT. 103 
panorama cctt, California sii2i 
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i 
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BUILD TOUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUST 

* FIFTY CENTS EACHI 

* BUILD A DOZEN IN AN EVENING! 

Wrm la ar indtvi riHlwjfni 
fKK HPH.E a ■ -Mta Mr tU T9U CAN 

iTMnrthmi 

MEOOIb 

4 E Tfi 

MMftlSU 



ft^PMO . THE_T£ LLfLIT E IMTOflATBA 



I 3 fl 
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Gas to Electric 

Conversion Kit 

MS LWff BUMS TO HW OF GAS PER 
fEAft 0 UBi;e*fVEH 5 JOH KJT Dff MT 1 A 

dm tunc gut of k t^in 

mstjif.bg h MilN'hipUufeimr 
dvi'm rd i-kukh the hfm>utp^ or 
uiy gjr, i flhl ( :c JulmTilfit On A' 

lIuS* — Qtftlih p v+o Hedr c ew 
iifli Arrbfe*ffw1JrtlidMl5^f 

FOB MDH F IHFO WHITE: 



Gaslight Ctnureisisns, Inc, 



IQ-39 €HWiLfS WE SI BUJL. Uk£Slti4 



r l o'«* dental mechanic 



NEW TIGER TILLER - - FUN TO RUN 



WEIGHS 22 LBS. . . DOES 4 HOURS WORK IN ONE . . BUSTS SOD 
TILLS KNEE DEEP . WEEDS FAST . . WITHOUT HARD WORK 



AUM$ SINGLE HANDED . 
IMPROVES VO UR SOIL 



WON'T JUMP OB BOUNCE LIKE OTHER TILLERS . . . 
MAKES YQUfi GARDEN BETTER THAN EVER BEFORE 



Qrw! fTMjnth nwn^ tox* *%| p*f pWTkri. 
i«nd Ibr In* fprctanln[| guide , , you 
mgM wi ■ htet 



PORTABLE AIR TANK KIT 

■“nllatetKe hiss BJowOtan mrt 
Ejfi^vh dtan car pans and draw* wiih 









6 AKTLETT 
FLYING SAUCER 

Lrilni liffhl havercriFt 
powered hy urdinan- 
lawn nwwer engine-en^y 
tu huL|d-fun lo fly-eons- 
plett planti, kit hpxliura 
.1 rmi supply Hottrr^p $ tVCIfl- 
Mont? Butk Guarantee 
write: 

HERB HAHTtJ-TT 

P.n. HQX lMi 
H 1 LVEHDALE. WA ftmi 



Affordable. Ready to Assemble. 

A MonAw#^ I A?ir-f ii the horrid for All hak'H Lnji 

■ucred bi hr form \,-tr tfnc nogfax knliKT AE parti w \a ■-: ii 

Afid color c&did. ftiPH daft k 

IHiW Idl H vnlcn; r*nm n tCfll p-^qp colurCwUlOfl 

A PUmBHi. it. Ml 



M±*— wsid my LOG M** t*H»y *»l C 

Cahata* A Hen* PM. LiClmd !■ (fr 0«. 

t*mf rn+ Lb* Momimwy EfofM»a_lir Ham F 
AuvmtJt 9 PT4*1u#/ Iqi tAfeddllbaul |y(H. [bihk Vau 

rPhMi __ 

A4dma — 



M* 4 *HdTiEWO.N 7 eWtYB(JMO 

] ?60 OikarLiD Awl, F>i?pi Al_>- 7 
, f W^d*. Cflkf mi 7 



The BOOSTER helps you avoid 
costly engine repair bills. 

the magnetic lilber BOOSTER 
can help EHvft yrjgr enfrog 
from BIG repair flails The 
BOOSTER uses a lar^t?, si*, 
hon^ry magn^l with a wtigp- 
png Sdrongih ol over XDCQ 
!j ■‘Hi in d T awmg powef 
p*rtiokss P be caused hy en- 
gine wear, cTEfcv.fi to :he 
ojlar walls or c j: Mgr. 

Peiping to keep iNim from re- 
entep-ng 10* caging and mak- 
ing ihe M';r etfcc^m 
The BOOSTER ie easy to use Is ataengs lc- any 
S2S f !ar with an bps.. R l^hle damo. Orw 

tifl dT the clamp ^rxl'il s flfl or a iilter The 
BOOSTER'S magnet holds ils power tty years and 
can he used o*ef and over. Only SU 
3Q OAV MOl^Y SACK WISFACnOU GUARANTY fi 

Name 

Adcfress 

City State „ ZIP 

E^fTtp^ (y(^i to fhc * t iSe-Jiwpr^h 

Add 42 00 pOTiflM ard h*TdiPg *jch tma ranidcnls 

addA^ U«n ? MBjIW H^t* P™jr C H EkjJ 

IA SOf^c 

4 id 6 wee*s i , or de/iv&ry 



BASEMENT T 



FLUSHES UP Tv 
Mo Digging Up Roon— Installs 
Write McPherson. Inc . 

Box 1^133 



BviLDroufiQW) JET HELICOPTER 

EASY TO FU-WPtWMUVlTO&UlUJI 

* C«n>K «H 

* MwmWy 
■ UIM3 lo# rail ?oal 

FLAMS — 0y i y 4 WlV 19 W 



HtUCOPTlH €JCP€HIME«TFHS 
HANDBOOK 

HIM Mn-Jl UCa Aglgn*. «i#ftigdi VHP lup^vvi 
hi wi* ^9tanr-w«m houbyin i;hi u *.|. o«t B-.w 

PQTH ASOVf BO0»a Drt>- HIS DO 

po bok i&4&e 

BallirrKxe, MD PI 71 7 






JI 5 -L 699 I 55 
Phill. r Pi. 111*7 



G f . Waigr P-rwiu-cte. 1 «e. 

1-BA3B B j|i n#ii C«nr| ■ Qr ftaipi 
N[»neri<i 9 * Cftiiiuj 



Dome 

Home 

Kits 



EASY AS 1 2 3 

1. Conntd Iq Hole 

2 , Pul in Drain 

3 Turn Gn Witir- Drain 
King txpandito Mai pipe 
The R*tl ii Aulomilic 



Own antf drive an/ mchdel Per as law 

S7QO.OO 



AVAILABLE FN EVERY STATE! 

UnlirnrlE-df tnygfHory 

CARS. flQATS, IU1. VAKS ANp NOflEliil 



Venicies »,r«J t<>nrijcated hy the U 5 Dn^ 
EiUCKtemBnl Afl a^cy arr sold to 1H* Public 
pgTfDnal ufi* w prnli| .'i'ffKfr ? .heii Srf ??dr i 

Stiyl tioop CfiflcM CN MOnry Offfgp Jo 

AUTOMANIA DIST 

&6 Srnadway l Boje 133 
Saugus. MA 01906 



Dm>{r#rLI# _ 



, NffffTHAMtftlCAMSCHCML Of P«Amht.Ito|f I 
L w“_ _ _j Rl ^1*^; “2_a« 



GASOLINE POWEHED 
HUNE- a 4HWB- <J*f 1 QAL 
T4L13 KNif DEEP 



T4LS IB IN WIPE WELDS BETWEEN ROWS 
ALINS £PNGJ.E HANDED AND PL.ANTS 13+4 
ANP iW WM 



STATE 
For rush 



ZIP . 



rijlLini - EkmM\r 

2Cl-^0-938t/ 



E D E Cl ^ D, 3 r Eqeipmf nl 
ritCC: CnfSDg For \m 



SIKEET 

cm _ 



» HUiVAJACl - MtMtt * WWCNS 
■ (YtPHT^lDift * SmvittG t&ji^v|F<r 
i WHiDfM ■ lr*l\m * W^IWS ■ UDflKS 

SURPLUS CENTER 

■Oi Ul4i FBI L burin, HE AljDC 
CLLL TOLL Jill IM- » I 1111 



NEED A NEW CAR? 



KNIFE 

pui-pOSB wdneta lunili. fTod 
Slurdf lurvvd-il Jirwlii 
with: lj SmGla^ 5lue | 

BLa<1n pri | 

reel toi liVb , 



AQOWt 



(’'Ml 

& 

Hjidl 



W^tou^y SbJ« P .0 Bin t 34 . 373 Mipie Ay h 
yvtaibiKY.n.y. f-7-pw 



mg. cjiTping 
WD'h Mfld plav 
tiudr^ilBed 
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CLASSIFIED 

ADVERTISEMENTS 



Sophitr Gronowict. Cknified Sales Wariarttr Kathy Cusumana Cl&Hiflix) S^ruico Monayar 
Rate: $5.70 per word payable in advance each insertion. Minimum insertion Een words. 

Bold face capalalized words — $1.00 per word iddhtarisJ (First word e« in Bold Face al no odro charge. Zip Code Free J 
The next avajlahto issue w plac# an adirgrrisflmaiit in America's No. t Classified Seqtipn is SEPTEMBER. T3w doffing ia JULY S«h, 
Send remittance payable and order to Popular Mechanics, Classified Dapamnent^ 224 West 57th Street. New York. New York 1001 9. 
Please indicate Heading under which td is to appear As a consumer service and Ln cooperation with our mod-order advertisers 
who use pop office box oddnesses for ihoLt* convenience in handling your order, Popular Mechanics 
maintains a register of such mail-order advertisers containing their complete names and street ad dresses. 

Advflruwifs usirtg P-O. Box muribar must furnish complete name and street address far our records. 

To avoid delay in the publication of your ad, please send descriptive materials with your request. 



PUBLISHER ! MAST 
BOOKS A PUBLICATIONS 



ANCESTORS fcmriur wftiU rfetf V-BCed 4000 years 
arcrwc-ogy hrrttuy Bute pTOph BCy eihnologv phtWogy W 
Heritage truths revealed Wmec Topme, Bm50i 7. u™to, 
€3505 



■HOW TO BUT, INSTALL AND MAINTAIN VOW CWH 
TELEPHONE eQUlPMCNT." Tgld By Twd EiBtfJ InamUe** 
Easy To Read And itui $5 M PccnpEud. Airtar Press, 4 105A 
Manvfti. 0inghemtort. MV 1390D 

AUTO INJURIES hkW ID get CftflU Iff VfhJr ii^gn» 
FREE Details Pare Bwtts. 77 i*« Sr Su«p 27i , PurvHSonoe. 
RfHUfi 



ATTENTION COLLECTORS'! "WAftMAN'S ANTKlLPlS 
AMD THEIR PRICES’ 1 690 page totty ritoMpiJ 

Nd.663 110.95 SaliafacSen QiuriLnlmd FkwPwibocf Gilts, 
DPMI. 1265 Coventry M, Etoi 7SB5. Akron, Ota 
44306 

KAVf U0H£V FOR COLLEGE. Ordt^ HOW JOHN 
£ LAYER PAID HIS WAV THROUGH COLLEGE VVf lie EIIII in 
High School' totefesling 133 cape MpeTOae* bylqp auiho- 
ity. S4.D0 (odkidtng nartfrng Epwprtfi Han®*.. iflii5 FVwhill, 
SWi AjUofiio. Tfifli 78230. 



HUNT laq.m GQlD CACHE. Cuma in mwyi naval eaa 
Ip wirjU/lhQf hd LEGION OF ROOTS, W 65 POsipad. Cal- 
irnmimn a Add 0 36 Tu G M I.. R Q Bo* 3 546. C4y of 
kid Lartry, CA 91744 

"PUBUSHE ftS' OVERSTOCKS, 0ARG4UN BOOKS ? 000 
trlles. al: subfflota 1 Free caleba Hamilton. Sds 15-A, Fato 
village, CT Q6Q3t _ 

DIAMOND Buying Gun* Easy ro Underoiand ExeetlvK 
Fw PurtMaiirig Diamonds Send Qn*y 16. T5 Marquis* 
PulMing, P O B Cue 952, Akron. O r -iu 44223 

CHILDREN'S FABUE 6 ri>.3QPg Phpto Bmk 1 Cartnnta 
frgro Hftrfie. Fm SatiKTM I Lnughing CrtwH Swrtd 19.95 
CtHidren'E Rook Shop PC'. Bai 4247. Yatevifhs Sllt»h. 
WellingSwd, CT D6492 

SELL Books. Wfr Wholesale. dropping Cetotoo. Si.® 
Youngers-Books, Prmeeton. Iowa 52756 

GUIDE TO AHUOtjES &nnCI *1.00 for Catalog aid OetaMS 
to- Terry Hickey. *25 So i6ih. Fc. Mg*, 1A 5050* 



CATALOGS 



FREE cacaKJp toPdod #i1h ton Owngs. BaW*y House. 
MariinrJhirg. WV 25401 

ACCE&S TO AHYTHIMGiT Huntng, Camp*np. Frahmg. 
Woodworking, AutomolrvB. TotfS. HotlfayS. More Hbge Mew 
Diroclnry Ol 1.000 FTtEE CalatoflOes HOC l«CG Ban 
362123, Garmafitowr. TISf 361(3-2-23 



AUTOMOBIUES 



BODY FARTS, Foreign, Ameiwi. CATS, Trucks CftlfttoQ 
?2 00. DOc'a, P O. BMC 1DQ35PV. WM S&440 



OHRVSLER 400 Ckt pels Ti.fl MPG IfcVP Vip^Utir 
bmetef . Easy » BipH your own Sand Stompe. Knima, H2PM, 
Btwi-ig Green. MO M33t 

HIGH MILEAGE SliPEft CARS! RcfiortTT^iO MPG. 
VBs 1 Easiir buit. Lew Free Ovtsils. Aulnma+r-e 

Research Center. PQ Ban 4310, PeAH C4y, Hi 96?6? 

HEADLIGHT REUINolk ALARM. WMrfA w^iah li^ts aDd- 
deraifly in-h on Avod dead biKTlery. Easy no-tooi insiaiiaten 
^Biid S3®. MrYvSs Lehmari. A D li Hopel^nd Hand 
SlHyent, PA 



FIBERGLASS TOPPER ™ty &ufl I mm delimited (ASrtS 
Streenww, seppr Strong, n'ld nTSulSied SAVE 50% ' T0%- 
RfociHJr» SI 50 Hdwf De**gne 2710 Neman Lana, 
PtyfnOLtth, MfTlfli. 55441 



140 



HCHEASE GAB MILEAGE W\th POLAFUftf-X FUEL 
ENERGIZER i - SAE TESTS SHOW 5 TO fBV FUEL SAV- 
ING. - IfflMsa magnatie LekS alters electron arrarqemen! -i 
gasoln* taumrig more coraptobe ccmbuRion SIMPLE 
INSTALLATION - GUARANTEED PERFORMANCE *?4 9S 
PoMpad iTfl^l siala nclmtodl Grrt Df>gina displaderfwfrt. 
lo^zaliOfi gt Geongin Inc. 7007 VicM Club Dr . ACwbetl. GA 
50101 



NEWI S«ua 25% - 50% fri -gas. Dylans. Envton. Bon 494. 
Avon, MdAS. D2322 



UKE OLD CARS'? Gun WMJW Mr or want Id 5P ena? 
Then subwr4» bHElWHai MOTOR NEWS, world's larg- 
esl oW car markeipJflce Hammuigs haaavat SOOakkOMal ada 
Ench mnr-ti crftmmaa wrfh IhOufAMS P* ZMl can tor tSlf - 
phis iMria. IrlBrahire. reHtorMen wjpp-iw^ and m ore Ony 
11-5 50** 12 gHM ■ssiies SiAHtTrbe ip iht miIb pI p* 7 « 
COll0CV*S toda^ Band to H^miingsi Mena Nkwi, Dati. 7l6. 
0o« 1-M. &nnninglor. Vamtoni 05201 



NEED A Boost? Siiia'Cnirgp- Boagia Frtm AuLQrtiatiiB 
litfitor To Lighter So%' Efisyl CanMHtnaffl' 16 
CaUta 1 Year GuAraniae>. □Ny 19.95 Dlmertsora, Bok 
101-7, NYC 1f20Mias 



KEEP YOUR CAR SHOWROOM BRIGHT WITHOUT 
WAKING. 20 YEAR PROVEN EASY METHOD. GUARAN- 
TEED, lMSTRUCTTO#*S. S3®. CAR CARE, BOX 37, 
RAYCNSWOODl WrY, J6164 



HIGH Mieage CsrtjyTvtofs. F™ Daiwla Btu 39, Drajier, 
Uatt S40J0.05A9 



SUPERCARB1 FAdt'FptHlepft^ Fi» Details' MP&PMTM, 
Boa 2133, 5dnJuikr Obd «B70 



SAVE GASOL INE 1 1 Bypaac eoll.itvin rmv^m wily, 
rsvaraibtfl POicO |GB-7>. LeOiangeville. NT I254G 



»% TO 50% IMPROVED FUEL ECONOMY For Y W r Cart 
This la Net A Ljimmc- Or Re«>uliar-arv Now Caiburatoi 
Gaiaiu Sand 35.95 + ii.oo PuhIj^k And Handing To: 
Wnghi -Colo man Engrreemg, Dept 6. Bo* 576. woods 
Hdles, MA 02543 



HOW TD SAVE GASOLINE I* WITHOUT SPENDING 
MONEYS Send tl m Rrgwn inlBfpnaai, Box 7 177, 5£ww 

Spimg. MD 2Q»7 



MIDGET CARS 



HHM-SPRINT RACE CAR BLUEPRINTS. Fgr Mntorry^ ^r 
Snownxibiie engines. &5' wheetoap*. i0& mph 325 M 
Obaiiengef PtodudB. Inc,, JEOiF HOdv*. Nanonto Cay, CA 
02050 



AUTO SUPPUE5 ii EQUIPMENT 



ENGINE, chniti pa.ru. HONDA. DATSUN, TOYOTA 
Spadry leir-ttiaitfr'mdeW - free Pnce L44. Markitoyraf* 
Si^OtY. Airto Parti DIVBW. Beil. lSTPMC, DorehMlm Wl 
34423 



CORVAIR Parts - 4500 p»u - Gi*n4 390 paqe MlsNcsg 
■uahod: 54.®; Clark S CORVAlR' Harts Inc-i Shf^umH, 
Vs Si 01370 



PARTS: Army Jeep and budi paru Spirt Paria A 
tdusmefir Gd P.O Bok 751 Lanirigt&i. Kemudiy 
4GW1-0731 



OFF Ftoad 4 Q war Track Riang ErtlhiJ^AsEi Odyssey Shd 
Mini SpnrtE Pavti to ramplare L4s. 32 page taldk^J K ® 
Challenger Pipduoa. Uk . 2601F HtWver. Dedt f? NgligiiaJ 
Crty. CA B2050 



PROTECT YOUR CAR WITH TUT! We GuanntM Rki4i 
O rYpyr Mgapy ^ock! Qno Time Trentmanl, Btiflgf Gii MAfr- 
Frlfirded Elvira Lile and IttltMOveiS PertomiAnce 
3*4-95 A C«. Mai Te. Eoewy Dwena ths4rtw1or. 13614 
Raven Trfcl. MiSAdulii City, tu^a* 7T40S 



TRAVEL- COmpase- Cloclfs ideal For Car Truck - Camper 
- Boar Now Only Si 6.86 iDrata Welcome). Muons 
Catalog knpems. 2i3 W Albert. Portage W1 53»i 



BTUDPOP"fl'". Remove sluds iiem tai ena priuip Has. 
SirY^e, atTecirvv and guarenleed 3-5 seconds per srud b*- 
irdulors welcomed 59 B5- Vo fl T®l Inc . Bon 7 46. HUMxPto, 
Oregon 9?i23. 



FREE Brocrturv. Guard Agiunal Auto Thwft 3 12.95. P.O. 
Bgk 32027 EuddL OH 44132. 



UDA8H AMifll STEREO. CAS6ETTE-NEW^KgL«H1 
Unda Irtish Cansaro P1ayar-517®l Dincaurl 200W4 . . 
Schelws . . BoMtert-Eevueli^to 4ECHOI . . CB'a. Free 

Catalog. HtPDWER, Bor 1424PM, Dow. Dflianraffl (9903 



PEA-UP TRUCK HEAD-ACHE, HACKS - TK* Oftbgn, m 
persnn im install nr remove m 2 nnriLies. h&da over t.000 
lbs. 20' lengths of pf». hH-hber. etc Send lor- free -Sescnqtive 
irlerstbfe RDC Corp . P 0 Ba^ 273. Sulphur. L> 70G64 



CARPETS, top. shpqfc* , lyspanwn parts ftjr pll ^pra. T935. 
1380. Free calflksgua KSnlm Auto PraUiicla 76P htomUa, 
Boanton NJ D7Q05 300-526-1096 



MOTORCYCLES, MOTOR SCOOTERS & 
SUPPLIES 



GO Karia M^ibkes. Atv'e Kris. Pant. Ertgmee Lcrwest 
Prices. Lthgeel SeiecliDrt 64 Page Catalog 52.00 RaFund- 
able. Karl World. Dupl C., I486 Meniw Aye.. PelneevAe, 
Ohio *41177 



MOTORCYCLE MECHANICS TRAINING see OuT ad uKlM 

Educaltort A ins-lhrclion Page 144. 



LAWN MOWERS. Go-Karta. En^nn Wheel a. WhhtMle 
CrrtakJg 31.00. Llvh^t-. Danville. Ill & 133 £ 



54 6. DO- Mi hi- bike Kire. Go-KaU. Framee. Engines. Whee4. 
Tires, dulches. Whoie^ald Galoog ii 00 Karti A fws Inc 
4i? Eb-R reth, PftiMw. NJ 0751 4-^ 



AVTATION, HANG GLIDING 



GYROCOPTER, HwTOrf, Utbelltfit. AittoAI. DnEwnga 
Si G-TO. Aiiuratl Suppiea. 7933 OrttanQ, Drtviha 06134 



PROPELLERS tor Airtoali. HovwwlL Uflra^hti, 
Calatog 32.00 AmDwptop-RM. Meeker. Otdehqmi. 74655 



HOBBY HELICOPTER Chdppy UttPOUght 6^gle-6«e1 
Heopter. Simpfihed Cditflruct¥?n- Mdofcycie Engine, 6ns- 
rhi.fr 33-00. Pdlynova, Ben 07OM . St. Ronv Quebec. GfenSda. 
J0L 3L6 



BOOMERANGS- INCREDIBLE RETURNS! YOU can do 
it EkCiling! Order you? FREE Cataiog New! BodmeiangaAm. 
306 Park. Monroe. LA 7i2Di 



TAKE lb* Foot Put cH U«T*ligfrC Flyrng - A Buydf i Ma» ua .- 
37.® Gotdtan Galr Avinhdn. Boc 2096 M. Bdrt«tey. CA 
94702. 



PAHAPLAHi The Ne* Fun Machine. 6dsi 597PM, 
Lj^eme. Okie ?394fi 



THE WORLD OF SPORT AVIATION a flttfif dOHlprehon- 
r.ivB tow to date on ins ias1-^co«ina Held m sport aytoUcrt 
Focus ie on 4 oaa*c Ivpea ot fun^alt-hornghgitts. Aniir^te and 
dassce. ^arb^da and unraJightB Cwero me needed to 
build B plane, type* erf mpl&nah used, 4p£cr racpjIrBrtWhli 
engines, iiflrtrfizatrtri ind utotjr Prolusaijr illuslrated 5md 
$24 ® to Pspul a* MK^ancs. Bm 101*. ft add Crty Station. 
Na* Yort. «y unci 



SPACE | ASTRONAUTS 



ANTKJHAVITY Fropulwn Deven' Fre* Brachurw HDA, 
SdK 373NM. Cd™u. hK! 23M5 



QFiFIClAL Spew-Stoifil* Paiehw Capa, T-Shirts, Wrrto: 
Shuflln PO Bm SlOfl Trtusvill*. FidnUu 327 BC- 
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hovercraft 



OUTOOOR COUlPM ENT 



HOVERCRAFT f kan All &» CMfttofl H W Ufw™d 
hfcwwmifl. to S 61 „ CWtoA, l&rtO* *1242 



AEH^iR AmiBng Hownt tol «w>y widi en^wr 

Igotf . LswnrrmMinr engino Cai res Ortfi IhHil fjlut Hern- 

fr*, Ni MnwV. b*c*w*i* S#H*ri Ort f lafld/vHMtooiif. 
CompfeLe fafi0mrticri plans and brtKhurt. 50 05. 

Aam-Pwpert, to S116FH, Cttfvtoe. Jn«r (Wlto- 

OtSODVE R HOYEftCHAFTI CETOptetof eaiak3g t Wfy $1 .00 
Venturis, 1302C OeanMnd. IMfiriS own. ONd 44685 



CBV RAPK) * HAM EQUIPMENT 



HEW! . . . REPAIR ANYTY., . EASY. Wite Hf^s roh, Rt 
3 to Gotof-c WA »ll4 



POLkCl tort WTO, toraL Afgaiqr NPft Bai 10224, 
P^nvw.CO 6021 9. 



C8 MODIFICATIONS, Qfrmr&m*, toks Plans, Kits. 
Catalog S2 CBCI, Bn* 31 EDOM, FNMhat, A£ 35C4& 

UMEARg, CWrbli Sand t-.a-TUi; MdlLTj ElecirOr Oi. BOk 
J lfiC. Cadillac. Ml 436Cn 



C6 -0-Cotfe plu? im^l E*#ma*gn#l Phgn^lk Jwhtb eC; 
£p,<» V 4 QQH uarwura. to 1303. Surta Maria. CflUonu 
9045*1203 



CD FlACHO Book*. K4&, CatjUuy V £XI 

fMutdfejfl. aps, pob aei. fmfwi, rs o»*o 



ELECTRON KS 



GOVERNMENT Surplus rfrifrvera. ira^mrt&rs, troooer- 
rapari, parts. Laiaioo 25c Meshru. Nahpm. M^tg. 
CiB0ft 



QUADROPHONIC Sound Krf fc*9,9i ESP C*rp.. to 
e«a. lqs OAmm 

ELECTRONIC EAVESHtDPffNQ DEVICES- Otfwte 
Si J» HUNTER to 3132. Htawn-SalMi, NC 27t02 



computers a software 



USED COMPUTERS WANTED- WN W gem U**d 

CwKNim Exdwig*. fHfl] 39MW 

FftEE CommodOrv ^TIM^TRSSO^MA-Tnsm- 
MClOTIC-i&Tnno^ pOfrTOilUl 5*n3 aiampi! EZFWEZHA, 
to V»a6_ san Dtoga. 92106. 

tQ«M0DQHt VHC20 OWNERS 1 Send y 00 Kir C:is:;^l= 
w«i Five Me* torom: Smut StftwWe. P-C Bei £6331, 
CNragd, i! 00633 

HK Crmpyter U$M 2 tJ.D@ arid huntJrotf* App^ Curr^titiis 
«*t*»r«. Dale* USSl.M P.Q to SM10, 

Sha^igwai Mong-kcintj. 

Ti-ffli*A wmi, Gel vw irw catalog gl f^w. GRtrong. l&w 

BPSwacv- Dvrwnig, 5aa 690. frfeckiyHIa. N.T. 11101 

FHEE Nflwslnflffr -Ci^r-pii-K 

Swiir^ -SSI. IL 61402 



FREE nOQRAM lifUn^. npw. oAv>og- SpwiFy pompi^nr 

JPR SoftwBfl, P.O. Wrt*fp*rk, Ft 32793 

SOFTWARE: IBM, jUmi. Aupto VlCSO, CBMH. Send 
SI 00 F^Cwafcfl. Komputor ^OJVKjitenla. P O fca R. Ukt 
Gflffiffl, RT. 11JSS. 



TR640 COMPUTER CnSCOUHTS. Lc^rtrtt pht^ ar.y- 
irtm* Ff*e pnc# tel. ftedlo Sna«^. 1 7Td6 h. ti&w® Dr. s 
vuiampd, p*j oesso. 



STEREO, CASSETTE TAPES, ETC, 



THOUSANDS OF OLEUES1 HaH^50-rtfie 45np#n 4* r«s<Ffl* 
trexnthe laatWytw. mcbding pop. wurrtry, iwa, Mid feml. 
Swtf KQO tor Mtalco lg: feiwrtoa* Pto. P.a B0J{ 66456, 
Oopt. PM , to Anftetek CA. 90066 



TV 4 VIDEO EQUIPMENT 

NOTICE USE OF CERTAIN ITEMS TH THIS 

CLASSIRCATKH 1 REDU-HES STATION 
A UTH ORtZA TfO N . 



CHJOT SATELLITE TELEVI5KJH. SdwE m&Wf **"* 
gyafnrtteEd, dfr-H-yOiP'iall WttEOOE plEAl^rtS EtortOTC 

not naces^aty. Sand Si. 00 tor cuNitog CFI-3S. 
Bffif 3101. MtfmAi. VT SWOT- 

HMEHQ MONET W HOME SATELLITE TEiE^lSlON. 

B« « DUfllOf EMil 150. DM. 00 ■ $7&.tKO-00 S«nd 

S3 00 rcw- rtkMtiln r Apart. WNlwMt Stfli ** Sv^. Be® 
1DH, um Omqg, OS- STO4 S03-S4fr*336. 

SATELLITE TELEVISION ANTENNAS Kkn^lnli dnto>44 
p*am tor torwu iM^rw^cn SS.W 

FfcrfrwiKE P.O. Stai 168*4, Duriota. Df«. 97116 

Til SATELLITE TBL^VlSlOH STSI^I ■ Ji^oc" Fi*tt 
ntonngAni, Htola: $nyiter COrfipArt^, DOugiati St«rt, Pr.n 
L«v4*fi. New York. 13433 

CABLE T.V. FACTS «BG. Momia C^n^i.‘ i^irit. 
Thntvry and St»®d S5 M To: 

Etownict. PO. 6tiJ! 2446. P-1E, Bos!™. -Ma^s. 



MICROWAVE ftriLor^iaa. 20 O^k H. Gfrri, »1£fniuiOOl 
prate, 169 ItTh* MO L JCR SAt^ie*, B®( 30007, DAfitfB*, CO 
W220 



TDK Mfijdl SDOy JVC V kl Briapa. ENhAf T-120 Of L-750. 
Rggfaifp- H^Ugrndn W-W Ply* S* Shaping, Mlrwnym 
id F rM on?e%. cttti Ei*cwicL m m&w* 
Rd,. CvderFiurvL N Y. 1 1 * 16 . 



satellite tv ststems is- Codifw mivn ha. 

*11^. dft*ilfd «i«Auaton mAAgN. M-yPN w*n*rtty S3H 
10 4 frftAni$ Fun $1496 Dr in egutnttn-: a^albble. SlL 
En§Niaaf^. 10301 H.O. Miw, Irtepao^&ne®, MO 64037 
116-795-1413 Etea^f WaiGOfte. 



SATlLilTl T*™sn P^S. fhathm^q. tosMIng, 
OpcH>enh^|, Mi iiain^o 113.96! BOO-52l-*234 



SATlLtm Antenfia a Bo<ld 10 -12' Wrad or Mrtol Fnwra 
£®0 Sisnd IS- ProSfkvpa ErvfHTAn. &ruf UU. Panung . #** 
11030 



CAMPERS 4 TRAILER! —km, PLANS 

BUILD TOJJ H OWN - TfavH f raster - film W^i&etef - Afc*ar- 
Nonw Campgsr - Ptoto^J - PlHniS ■ PAdi^nf • Kl» - 

CBWDg SI • GtornL R-Vi. Si 52PM Rrmoar-., Ekix 756, 
ESelinumfr. CA 00706. 



BOATS, OUTBOARDS, TRAILERS, 4 
KITS 



TON Um BOOKS rErfq hi Hung ByyivaiwaN- S>2.00; 

Tn# Mjnttip . 1 1 2.00 TRAILERS- KITS CATALOGS: UUI- 
rty. . . .n.75; Car. . . .13.75. TRAILER TREASURY, 1320 
Sm* Anita H-3. 5<s. & Mvm. CA SI 733 SB I SJ675-3224. 



EVINRUDE-MERCUR^ 19*3 BafgE hns all 3iz«® . 

Sddtt MdCiAodl parli . $2- ts?indtir>g . itodtrtMprmk. 01 p 

M&tfttA Raid-. Lyittrufin Ifew York 11563 



FIBERGLASS - fl ESINS - r^ms. - Llulh - apdititt - imr - 
ete. fKA DfY pOMia - CAT ALOC.U-E M 00 - iSooM ,fc C 0 M- 
P1ETE R KM LAGS INC" 16.0&1 - C^r?^i. 1 S-P1 
Aq.ial.nr-. T-^fi^mn#, NY 14-150 



HAT PLANS ■ FRAME KITS ■ PATTERNS . H gf 
dfi si-yris vV<XMf - F'te'glua ;- - Sleei - Sa boaCi - n uwertKXdl5 - 
OuTtrjawt ■ Cmoss - Kayaks - RowS»a^s - OuiMioais - 
Dailaa - i-du&«oa^. F rover-: ma^oos 'ictow inHlrucItiyis 
astetMHy fer amafafiLirs FrolisardnaJ nsayife 1 No LoHing 1 
■Sigsplias. -Fa^Vmir^a ■ Fibar^a®® ■ Ftesin* -Glwa - Books. 
s*r*j U 00 tor Huge t44p^ or 14. 00 A.rnu 

Include!! Frc* ‘‘BOialb-JikUHj. Supples" tX’udUrt ! ivtaLg^lt 
twr ,, Pwty-Stiirtdf ’ , PeMiv-Gnp- »ood aposiy bcstbtirtcM®q sya- 
Iflin - Manual - 12 to OteKM. MARINE. &iS2 Roewrana 
to 7 S$MP, ftsafigwftf. CA « 7 «. 



BOAT Kira 27 rn*mWM fnodBis ■ POWER and SM, - 

11 Mr>drd 'te-'glLiLh dhukr. and decks, cam^ fadary 

isse rclpd - yfej ttiHAat laddrv fiubplted IlMrtCf. Save fi&H iae- 
tofV-sjiH cost No akpfiwica s^qiiii’iO 44-page aa/ia^i - 
Si 00. itgur. Dm- 9C4*. Wrel Hi^rway i3, 

ftmvillt- Minrpadi? &™7. 



BOA TK ITS - PLANS - PATTERNS - FRAMEPACS - 
UttCEST CATALOG - »0 Ctosigi^ 8\«r - Piifwood Rwr- 
glaw ■ 9W - Strip Planking POWERBOATS lifewd* ■ 
Oua»*tla. - Cnufliwa ■ 5 po:tlrsh*rs ■ Hydioeftate* - Run- 
atKkils - Ho*^#t>oafe [KATAKS CAM 0 ES ■ Lafgaal Setoo- 
lun^ ■ SAILBOATS ■ - TrBJtm5Jiitor& M^lmks ■ 

FIBERGLASS MATERIALS - Ck.n - Redfti - Foam - Ifew 
mp raved - "EKIXtPluS 5 ' - EPO^YOUiE - “EPOXY- 
SURFACE R" k Wn^-Eppiey w-vr^^ CATALOG 12 CO 
[14.00 emails - Indutes FREE BfiatCufitei MMesiati Bw- 
cfcim (BocA - 1 AMATEUR HATBuiUWiO 1 FfewgiawPir 
wuod WowkCp^y - stw* 56W) CLARKCRAFT, i.^P 
7iquMm. r D.-jw:ndu W 1415GI 



TRAt-LiR WIRING KIT. Hiffluy tikrty C<h^, H9Wl 
IrtC-, 1 to E- Slwnan, H^Hic3vnion, H3 57501- 



NOW . . A Tom arid 4m KjI mat irl;t *HuaflV an cymos/d 
wotiwi. boto torero r* anti dometlk: SrmpiO ^ 5 li^-ii 1 ror’-. non- 

alkJV.-^ Tiinnmng al r. 1 spH^rd^ hnm Ite driv^ sfat 
Ctoto Trirn'H’Tilt K^, WiiCn- Obis Fluid Ftmf#r Products* Bdt 
1976PM, rtulrnin-aor, Kana&i 67501 Call i3161 663-4361 



BGATBULLBER'S PLANS, Pawid - Kayak*. Canwf* 
3 aHjcjli ^iroguaS. Fiitn'-g Bull a Ouikteal*. 40 -nodfiiS 
Cataksg 25c, OuIqoch' Sparta, fios B7iC, erartimota. TN 

37027 



CAMPING EQUIPMENT 4 TEhlTS 



TENTS NuNTiSiG Mwinry Gihtviihhii jq*V 

Army Surplus, 9$1 Wesl Huron. Ponliac. Ml 46055 
313-601-5277 



BACK SAVER WHEEL BUflflO ilVie WteataJ Tra4 Cun. 

Simpte CtsaBltwawn Plans S? 95. L A. C . 1 6123 .km Cnp®k 

Fto.. Wir^ton.WA«J3 



BARBECUE BRIQUETTE SAVER- Strop* hfr* Matai 

Dan-Ice Pern wa F^o-Um. to-e Tg Ik. only 1U-W U.S. r 
$17.7D CvtadL Mm^y Odert Tft: Very Irrstortart Pmducts. 
1»4*-217 a. Mop*, ^dge. ftC., Canada YM SL5 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



BIGGER, MCh+ PitTwarii# Mu sr I k , laHar^ Fr« BnAhrfl 
Unrvfr-ial. BW 6BR4A, Detroii, Mich^ar. 41240 

KlIffd-FU Fsae LeauriK. Send 11 00 tor Fuatape. Md_Aa, 
to 1755, Dto FMfr*a, Hfli^WU, Hawa^ 96606 



QHANfflS ttoaPiy Ptartttog Sacral®, 13.00. Tktoy. Bom 91 , 
aill ng=, MT M 1 03 



WORLD'S SlMFLCST BODY BUILDING SYSTEM. Only 
12 Mih-Jto* Da^y! tooncylar Ra>uf4 In WArtcS. Wrt» 
Details K^- n -d F^nasi Sysraro. Dept. E . Bps 592, DuqufrPM, 
PA linO. 



SPORTING GOODS AWP ■QgHgff 

35 TENNIS U*MA| LMMMtwn* komtApHtl. C*M«n* 
57.50. Fltshal. to 19M2F OrtiflKB, NE B6H9 



GUNS r DECOYS, HUifflMS 



HUNTSMAN KnH* tore irai^jn - NEW ang.rwing 10 
year au4«4jYea ■ FREE intoirtmatori SArtdrtpe Entarpreias. 
F14, to 730 PV Si-ntej Avb, VhYvOtH. Mainq CMSOT 



BATTERI ES,, AjTERWATQM 

SEtTFHT iJfrierfiKfa wittrvritltPul pr>gino b»p diwaiunt*. JJ 
Ejifttrpraiae Ron 5S3. OsSlKgat!. Wmeongm 54902 



&ATTERY MBmj^NG SltHOOV 

BATTER V FM?u4ding MwmM 

563.00. Trdhrtflg Av«iWA Sun BWWy. WHM. SMimfl 

FtoMla 3-3870 



iNGlWMS. MOTORS 



NEW &ng«m* Fgr ktovifiM. TMm, Etc . Fftntrtftc to 
tnga< IHuatraaed Catatof - 12TO. [Relundic* Rest QrdW ] 
S>#exkjfrt En^rtfrfl. to 166PM. AiMnd. MO 65O10L 



TOOLS FOR SALE 



POWEfl-HANC TMSLSf WAwWiMa Prai' Da^r Wf& 
ccme' Send (1 iRelurdaWej. Veerakd, 840 Parker PM. 
MGn.e>.a. CA 91616 



UPUOUTEBT SEWING MACHINE! 

UPHOLSTERY Serair^ Mudwin wffi Walking Feat com- 
naia roady s& use -«?nlYl 4 iSt.OO Thgmpwm Ltodaj PWSW'- 
AGBF AVAILABLE FROM YOUR LOCAL DEALER. Cr Ced*< 
r red uMaslar charge v. sal Patha wig. nc . p 0 to 
linO, Lttm*. T^ nws^-PhcnK: [601 [ 7*4-8774 



WVCHINEfflr, TOCftA 4 SUPPUll 



lilRO *o Firw UgNt Bikte. 15,600.00 Typaa. 
JatP3 ( P.O. to 6755. tovwxtft ti€« Jh. CA 92651. 



SMALL FOUNDRY Furr*W. SwRt Fr*e *mVu* 
Pyramid Ftoducaiv 3736 South 7th Avenue. -Phteni*. Anyone 
15041 



5H-YQ Hwd#a», 1S6 Pkge Hand A Plw Tdoi Caiettg 
ii.1Kf. Oepl PM -4-7. 2205 ftemom St Fftaatetftna. PA 
Hi Si 



V METAL Cutkng LMte $07.2S, Taig, 1EO*l Pf octet, 
wdMtry. CA 9174E 



ST1EL, bw, Akartnum. Calih^: 11.00. MBM, 37tfl 
Ffetsw^, ChcigoL IL 60613 

BOLTS, SCREWS, TOOLS. WHOLESALE, DIRECT. 
Guarutibod. Calaksg Si 06 1 Relu-idafatek Caneot, Dapi. 44, 
to 65. Brdc-. Wsccnari 53 10* 



BRASS, Rbiwl, Akfrmnum, Acr^iit. Nytwr, TMtan. 

Nd. mwmutn. Ca^tog I1 j» {FMAakW*!. METALS, to 

1 1204, Clarion, MO U105 



STEEL. AJbnwn. Brass— Sheot. to Shop Sdfipftas. 
piar®, VNe: OEL RR i. to W. Cwnroi, IL *1423. ! 



BANDSAW OLAChES any *-« SAVE 20 30^- EUROPEAN 
Wood and Mda, Warking Machinery. Frm Ir^wnwlior 
Suacrh. MfLChirmfy. Sulla 1 . 16 S?wr# Road. PHEhpgua, ny 
11773 



SURPLUS BOLTS Musflv ’-Q-3S Ha* Random Length Vi m 
3 S6.0C. 2 Lb. LMk Nuts MosW 10-32 18 00 Lb. PDfioga 
sndtided. Namto. -**123 Jim Croak m , *#*&**. WA 
96223 



tconumuad *n nan pa«a| 



POPULAR MECHANICS * JULY S' W Ml 



MACHINERY, TOOLS A SUPPLIES 

^^r in i r*r» 

BEL SAW SHARP-ALL OWNERS S#r*e » 30% nm n*nw. 
#ti«iE. mo*, ten* p#ris-. fte* twmsg irsum#*te $frp- 
mmrt WbOdtTWt*. Dept H2B, I#*9 T*rl*C». KaftU* C%’. 

WMtn (mieanasi. 

WMCtUENT LAW4UDWEK PARTS Fm erty-tefi, USC- 
Idts and la#nmowir£. FLn -iAiafiQ ErfTKj 31.00 To: B-0 Go_ 
HR3, to 425B, Cape OtaardMU, MO B370T 

BANDSAW BLADES. fey Size. Fra* Hefdluw. King Saw, 
6541 T kUnfeatei Dm. Norioln. V^jota, fiWt 



BANDSAWS 2fi J A 13" Ihroal-wtod & m*1i\ tillNifi, 
SAAdtH^, Cuacrtrf Welded Blades, Cr »* rjjat^- 
SMOPHftSTFH. 1GS1 9*#, lanff ME, Mirmrapwa. MN 
S54M 



1400 Catalogs Listed and Ptesra*tedi So^ces ta Every - 
Ihteg fcrwgh'ab'B $4.00 Mniiariog, Bok 679-B. FSh1*k. CA 
#*930 



mOUSTfllAL $*m end raei^oeaite# bed** anti How 
5#w* Onto **Ct A?Kl save. Cateog H.00 l«#%idfo&to?. 
Widdm Coq»nttte r to i MS, ^oatwcJL CT W??G 



ENERGY SAVING 



INSTANT WATER NEAT* R U-tod S*SE. CtL, to 
t7B1 , Santordi FL 32T72 



LM SPLITTER: CdnopOt » 3*tow Plow fru/ne. Ciny 
Astound wWNfclf fc*W>g. Fr*# Mwwtim. C*U 1-312JW-530# 
Op Write: Phw PIA to 375C, Addison *L 6D1D1 



SOLAR. GREENHOUSE. AMD ENERGY SAVING 
PRODUCTS CATALOG 1 

COWPGNENI^. OompWl Sy^M^n* flft pn9«. 1* *«- 
floe*. Qw 1 15h y*wi Ontar 1mm one espfcfi s*ur±* — ihe 
ccwfrys iarga*l eremgy m*il mder house! Send 11 .00 
postpaid. Sola* Con^anenti C^rttkad, Dap. M. P _ft fee 
237, Mertuffr*. NM W106 

SAVE TO ^ - 'iV^w c«ri YftJTESttMl tor -DETAILS 
FREE I D «:-r Irrig****, to 2f35lt, ton-re^iam, AL 
U2» 



ENERGY U¥V#Q! E4W'f P*™* ***«*. Our Sep- 
laHTibe- 1 issue mil be paoed lull Of KM^E. |yoduGlG and pf pflrts 
la !»1p PM'S S, 000.000 maHonJW r*W»&r* n montY lu sSmS 
energy and money Reach Lh&i iftrtlkrKa!' ADVERTISE your 
product* too, ifi me PM Cias^wd $9&m, ihfr *1 ma«ar»T 
madiam in ft* <&wiwy. s*fl^ in ycnff ad &}f Ju*v srn to 
pfcSl iMye POPULAR MECHANICS ■CLASSFIEO, 22* Wo«t 
S7th Siieei, Me* York Hfr 



HOME CRAFTSMAN 



LARGE SetoaKW of P\tm. Fyi^MelSfeSpgos, Lisom. Spjfi- 
nmg Whm\, Ckx*k Dt»H teysee. Cfadtei, Tov® r Wia&eto, 
Stw£ Vl'flaihK’-fflrWe. KitOi Mor^ <^6ik^ 

C^fafflpBano Co., Hopf r^ Minneada 56374. 



DESK OB PICTURE ON THE WALL? Amajiftg well dB*«. 
Gofnwst. loadfi pf Ttorade. Cdr^eie SHani 15 00. £0*0*. 
p.a Rn.K i34ft2, Ptttmufflh, PA 15£*3 

WOODEN pirn a.id Palwns.. Fun Wm Wood 
il.®. Cd., D*$ PM. Bmc +iS s Mpw Ajfe4n^ fc IW 

47150 



UNFINISHED pidLMW Irame- Ferto.7 clpa^mt 

50% diacouN. Z® Wrrts; jfcp*. tZ&-PF S^wlTfi Na#L 
Hoptorw. Mfr SM43 

HAKE TOYS- Puns, Krtir HarthOOd WhMb, Pfcrta, Dow- 
•t» fl 00- Ciw7 Ti'w Tsjw. Bemwin. Oim 

43716 



WORLD'S- LARGEST CATALOG? Three pouMs 704 
page* i*ery Tl?^. Sinapty. Marine i^pinaiHe $S.M 
FWunJahf!-: NtK^iOid. PM- 764, J&ftftKto Dty, N«w VpA 
137W 



Favorite wood tots, Pim™. Pan* Wh«ifis, Cate- 

kxj 51. 14^4 Afld Jtop. Bos 63&M. Sft?64 

OATTERY CLOCK MOVEHEffTS- Beto* 
prof. Beat QuaUiY C#iAtog $1 .00 [mi undefesej. We^te. flaic 
Zfi, THtefi^isoti, Cwhedteiil 062T? 

" CATALOG FULL-SIZE FURNITURE PLAW - 52JD0. 
Reftjndri <tm ksi rnmr Tr*J«0rt*J. Eatt v Anwr.tr>. mm 
l?Di Funrturft Dratgna. 1425 StWH^O. Dep? CP-64. 
Ewfton, IllnUia 632 O' 1 



3G FULL-SIZE TOY PATTEflJfSl - Caia, TriiCKS. Tr^tn. Air 
pitrtea. Eerih mo^i ■ OnV Ss.®! - FRANKS, i»fPZi 
Sftccmd. Roone-vtfta. MS 



FURNITURE PLANS Ai Incjrodrftty Lpw Priced. 
Cadiito^. hm S. Nofim^jm, MA SJSIftS 

CHILD'S Seir-pmjMriwL ■mree-pcN^. Mte^ 1 fi&m, 

S3 LWW, 2104 PtKl*r O.'ive. Qjtuffl 6a, SjC. 2®D9 



TWELVE Wooden Toy Prefect! ^Gyam*kepdH|> $S W — 
Pfm, to 22K, ®mwm. in 47131 



14^ POPULAR MECHANICS - JULY 1964 



AB OVT THE HOUSE MM im mslaP Owf*. 

WrxtanL S*ryK|Li». Slain. SuW FumflUw. Owchs, Oo 
Rep*™. Step By S^i^rt^Ka^Eheg/emil. |10O!>Yi^ly 
PayMste. r. Samuels. 6735-0 Lehm*' S. r PadsiMt, OregMV 
#7223 



LAZY SUSAN BEARINGS. PTUtbion QlWri Lalle, 6" 
Square, wiit. zH>c coated. 500 16 capaoty. lor 1 5" to OCT Um* 
iftWe. eeetdl J3 W pAa Si 25 tef pw-age and hireling. R.W. 
7w hciww. P.O to 10H. Ntahw. NHOOM 



BEAUTIFUL ANO FAST WIPE ON WOOD FmnM4N0 

M0i?*ine0 ift FREE w::od ^rushing £kjh 5£ artd ptpduriE? C 
fienerai rmahas, Bdr 14363P M VNauk.ee. Wiscoit*i'i 

53214 



HE CREATIVE AND PROUD. BUILD YOUR OWN BEAU- 

tvulmmc table, kmmttm hht wed octa- 
gon. SI* S«D HtAAGOH A*|D FOR SMALL ARIAS. 
THE NEW UNIQUE FIVE SIDED PENTAGON. ALL WITH 
ATTACHED SENCHS- 1^4 CONSTRUCTION. EAST TO 
READ PLANS. 5 T-S4 EACH. ORDER YOUflS TODAY. 
SEND CHECK OR H O. BAJ OF DESIGNS, DEPT, 1 , P.D. 
BOX 5643d, LOUISVILLE. KENTUCKY 4W» 



WOODWORKERS - Slft^t Becitifq Wdritf^rHing Ruwn» 
A1 Monw. P*» Shep. TSHC. V6ist PtWitm. NH tO*S& 



SAVE ti.nv'i dy harefc^htfig iwq hni Kimfcrt rterrs. 
QeMftad. «tr fqa™id pln^RKKN hfl. 

11 ffi, *Ptfynd3*sle Fmtf reWtr Plftn$. to 2457, T.hhS C%. 
A^^rifl MD45 



HCHLSTOTGRO'S Table Saw Vided, Tey PU»s. BddscS, 
Mura' Cnlalog J1 » r D mldW ltW ia De^na 27M2A 
Hdf^^ide Luvib, LO* mma -MIS, Cd #*022. 



WOODC HAFT PATTERNS. WshiO^ W^li Bird 

House*, feeders. FTwns Duck. Pfwaaanl,. QiAdoor Pla»Tfter5 P 
Cafistog St m. CNbn 11MB US 27 Nppm. feWia. 
Miehi^in 4MS0. 



OVER 7$ FATTCIWBr Orw LL^ng Wd«tfi 

Grit*. T Wj toswhyd toWOid PLUS itop 
Orwy 15 IXI fcccnCa |P-74i, to ^2. Dm-yera. MA 01923. 

PLAH5 F&r toSr^j* Cw*iX& OriA to*lt rir &atb^h 
ftfldml Arm S5iw. □. R. Snyder 6fl., 264# ViStfl Wfiy, &*»S. 
to 270. OdUMide, Celil #2056 



BEAUTIFY YOUR HOME WTTH PLEXIGUlS. Cam-jg^ O? 
50 easy m durid q\na are house™*? funwungs ofl eiegaM 
IriaifiGS SSjOQ HeHjfflJa&tBi DonrnftY Entflfp™* PO, to 
m l. Mttorie. Ajatoama MO* 



WOOD, WOODWORKING 



HARDWOODS Free pne* list. MhP-aret Walnut Cpwiianfy, 
to 262. Bavarian HG 5*465 



WOODEN toy* aie better. LM ori psans $1 ®. U.S CiPtm^ 
cy onty Wdreffitutohe^'s. Toye. Sqp Si*, Imfo. 

4M51 



FUSE 6*pph!4 , e UHmupa Items Fcf- The Wb£d£rtirtta!T-an. Bda 

133, N«* AriMx.«rt. t MA. 02761 



FHEEcdmbg 1 . Tu V naM^. venee'inti. taund sjpptea. 
RjmHkjm plans, wdrefwadte^ atoj, dcwels. buttera. sp+n. 
dte BhBAer peg*. T-ug pegs, csreite ct^. ^nyr 
PO 1MOT. nil Bmdftown, |.nu^uiUe, Ke«mitky *0204 



HA FtO WOODS Price- Lm H C* Harflwodda, 

71 Sreet. jp™$&S«TX Now YpA 14701 



PLANS, BLUEPRINTS, PROJECT! 



MAKE Pw&able GiPr hum. ^et;jii e* Only Hand tods. For 
C«a*riiKi^e icstTdct^ffiii Semd $3 DS to: FtoJnepiHlt 

PlAlll4Hon^ 22S-145& Jehr^on Rfll, White PUtok. B.C.. 
Cenndu V4B 5E9 



GARDEN SHED. Rm $6^0- Aflrdtth^ty toig^eto mulfr- 

pgrpqiwi bL kdinq. EJjild tor y*Lr-®Str bt to **ll. HHAaen 
Cctotbuttiwi. 51206 Buriinetol. MlfC^Krt. Ml 49067 



77 BEAUTIFUL PLANS. BARN#. Ga:eg« Wixkih Up ^. 
|4 00 inefundJbd) ASHLANDBARN5, 990FV BmlErcreek. 
A*hlmd. CM 97B20 



GOLF PUTTING course in w b^ChyanS E3-«fXl Set 
petaOed irimiffiliofts UBUOT. P.O. to 16^6. PatefbcKpugh. 
Ontar^b. Certo- K#,5 7X7 



FOR THE HOJWE 



LEVDLQRMH4I-BLIND5 5 VERTICALS. WOOD 3-UNDS; 
50-60% 06. MC 6 Visa. Si.OO [FWmdibh), to? Dflipgr^, 
to 241 576, Mwivfiq. Th| »134-l»76 



NEW REUSABLE ANTTRAP^ hP riherntoeiS. rib 
asfe wm tfiiWren peis. NEVER WEARS OUT. Gu*rint*#dL 

piwen. U.S PH^L eriiy $5.^5 ptoaipaid. MartHaa 
Esfterrain^libTt, R.R.. to £4# SL Aibam, VT 0547B 



HOME BUILDING 1 flEMODEIJNG 



DOft'T tod Wtoji This 3*^6 lime, money, 

regnal. Drr’juls baaed dri tjcmsiaa and raiLrdL ul home 

huikhir. Gua arnee. lam RSH, P.O to 181, Far NJ. 

07S31 



DISCOUNT INSULATED GLASS 28" ■- 67" «■ W 5 39jOCH 
C^iatog 5200 **chc. Ftoirie IMF. Spring Vahay W1 54757. 
71S-S39-J7E2 



fRE£^ tokJ*tg Boota Catalog Plus Newsletter: Builder, 
to 73iM. Barto tobarm, CA. 83102. 



FREE HOME Ipradicailyj Compiebe mfliruenora tefla to 
wb &uJ2 Dream home tor ncfcGutou^y kzw go^. Sand J5 Kk 
H ome, Bda £730. WKJia Fwte, ID 0340Z 



BUILD Your Own Horn*? Su*te ' 'Budget Sheet and "Pten- 
hHQ Guk^j" ItoJp Avoid Cwnman RttUs. tltC Don 
Sbhmaftz, +55 H^ritend RmOlt. Grants Pass. OR 87536 



piAina 



GASTOLFFl Ll^ud Ptairt^. Cry^tnt cMar. colors. For ont- 
ingv. -HKi'irig, Idwrglassmg; in mduphy. Ial»rafc> 

i»e*. craft work, reproduce yuur despite wim our moU 
matefwte. Gateleg 11. DO. CASTOLFTE, Dept. 3^K-fM to 
391 . Wood*lb&. II 80095. 



BODY PUTTY textbook. Mm* your nan. 100 putter, 
er-^Yy, wnthnn* todtatriM tormyiB* Ccmptew irrstrurtora, Efl 
ppg*s HO.M pp EMiN frm. W&i. 32776 Via dw Venado, 
va. «y Ctmte, CA. 92S82 



AIR CONDITIONING 



RE BUILD Ftelriperate* and A< r CandHtei^rtg Oan^™smrs. 
Pelwned PifPceiB, Per totormatiDri. Send feOO Tt: 
Kn-fc*., 2 «» W CHew. MO 65B(B 



DO IT YOUMELF 



KILN DR y qy*n«te* hrr^er, I did. Intonrvmon »M 
Kite, San 550. Wallsville. N.Y. 14ft» 



1800 CATALOGS Every SuCistf iinegmobto" 1 Many 
FREE? D^ectory *4. DO, Catetegs Qilm, Tfll 4-L SprYtglted 
Viflege, Sprtegheld, VA 22152. 



SAVE an pans to# Lawimowei a, Wmbn.es, Ka% Chain- 
MVi 1 *, Small EnffTtei THOUSANDS OF PARTS. StMd J3.DQ 
F^CUitricip. Sen^-Oi-Paris, P.O, to 23 T . Soiwnffii. Mass. 
021*5 



UPHOLD TCRtMG S MPFUffiS H OC tor Prices. Vartetv 

Pttocte, to 5S£P LrdhTip Villngt. Mtrh *807^0*86 



WATERBEDSI Plgns Hrid A5f*sW CMatogue 51.00, 
WaiartMda, 12%QA ‘Z“ Slreei. VenccHiYer, WA #8§61 



NEWI . . . REPAIR ANT TV . . . EASY. Write, RosonrUI, Rl. 
3 BO* 601BE. CptVffle, WA 991 i* 



COMPLETE lr-Ground Spinning Fed Kite front 11 695.00. 
FraeRiedhufe and Price Uat iuPTOfl. *801 tikmtorm, Nctffl- 
LJtte toA, 721i* 



SAVE Money Repap yeur twm ApfAmcn Pwte lor tfi 
KppbaToe* Ltokfl end ’McdRi t^rntwr * m«q. HiTech Pari* 
Crap. . 242 Wcsl te Sb*Bt r Ul Wncm N.Y. 105M 

ELECTROPLATING. Compete amateur * leflbeek. A> 
motels fc lecircpiaie tteros il 1 .95 DM a** 

free- Tuopt. to H-Pi Pibi Bay. Ftorida 32905 

ELECTROPLATING CHE UICALS Sew by Ihe Pound Pro- 
Grad* ba ■ fl.OQ. FietartJpteiafP. SuiW. to 
36AB, S-'iady. N.Y. 1£479 



MAKE YOUR OWN LUMBER w«i *e Boyee LunWw Mm 
chato snw ^dne^rraern J£* | An postage Frne 
BoyLP IndLalrtti, 406 SduSh ChKtei Slrctel, CaeKfiia, t-torth 
Ceroma 26052 

BEAUTIFUL, ORNATE, BRICKED R4AILBOK you can 

bulkl! FTine $7.95. Amenoan Oomnwretel Products, 949 
FtogBrnpy Onwa. eil4. R^hanaaon, 7 tK aB 



AIR cOMPRE SSOR-M Suito InmSrid * Cyde Engn. 
iriithKarah® 19.00. PO. to 93. totaury. PA I7i0i 



PLANS leteflMd 1 . , . Pushbutton ELECTRONIC LOCKS- 
Your srete, no huvs! . ILLUSTRATE 0, manyaj. inexpen- 
sive, Qtptt today. 1 ?.'£>. QrtmlSAATtt 

Rnn: 50*4 , Qtffldrid Baach, Florida 32574 



HOW To Build Spas Eire Hoi Uba. Fine# Deiaiia. LaNea-JH 

fcn^rpn*^, 87178 Cremc»te, LjL# V^a, m. 6K546 



NOT TUB PLANS Build yduf riw* frriergy^fliCwri! lub 
teciudir^ hester. pufiifs, wtsr. tor ureter !20& Sard $5.09 to: 
9 wet Horn# to C-'ealtervs, 26671A Highway 20, Swwt 
Hornif, Oepcm &73fl* 



WATERLESS mm Cteaiw Med# Ea*J>- Conutete 
tPAwtim 12. W+terim to 22S7CE. CWif*. I*. 7|flS 



CREATE h UNIQUE Cifatetl* b^ifw- No Bettene# No 
Rewtng. Lcn;] L «*ng, P«ni » 00 SASE - Py^M*. Lue. 7431 
ft:Knc=lar Ri, LflcUpan. MY 14064 



GUN Sate . In#>ssri*r*e. f^epreol. Plana $3,00 Htgrirnareer 
Sporiahien CcnatAWeYi'te nY 13325 



LIVING ROOM FURNITURE PLANS. LSA5E tor Eteteria. 
De^§n«f Decor, 5i* W Lmdw. Coeur d Atene, Idaho 
8301' * 



{DentJiwid pn tmm p*v*) 



OO IT YOURSELF 

(Cortllflat) irtwi preceding 

DISCOUNT CATALOG: Chainsaws. Thre^ tcsg- 

iittbeps. ^MotaHruyc4*i. Snpwrootoikj . S™# Engmp. pruts, 
vcmolfl 1*1.00). htenrfwtem'* Sm*. to 1S7PM6. 

Optfvfjstir. m $4425 



i *4® CatmoGt IhMkI PMnd Chuer tosnces to E^fytbmg 
Imaginable $4.05 to S70-T. Faulto. CA 

94030. 



UPHOLSTER ydL* C-wr C-Bi £*ara. Id* jnoer $20 «h Hfl 
Easy Wish ou r Hffly Hhratraled fikde. S3.50. Hwgtf 
Pybte^KSrife, to MU, toWo. N,v. 1451$ 



UPWUT1RY AND CANING Sup&m CAMiag $1.25 
| RePjrHlublel Juk^ U$hC#*1feiy arid Caning &jp$fctrS. Dept 
PML tottego. II. flfl&U. 

WHOLESALE TOOLS. iLtfplifrS. equ.ITOier.’ For:rtfljSri>. 
to™. home If Njuiarajs ctf itmni. carmibg $ i 00 roVtord 
w4h ufduv UverguideH &jppy PW, 13241 Bryan, 
LdMifUiGfMe, Fla. 33470 



PVC FURNITURE GRADE F\\\+ Firti^gs SI ^ C-Les! idiV*. 
Plwu Utki 1>d dity PVC FumAira. Sand $1.95 tor Into. 
WeoeMyn. 15B&2 Manidafiturro. HuNipgton 8*a<^- CA 
$3&4$, 71+4&4-513S 



REPRODUCTION MOLDS 



LEAD SOLDfEH HOLDS. Scarce Ovd, WV¥1S, Ganrwi 
FHyntasy. Aj5trated feddiuie $1 .00 i h e&ndiab*B i Dwrikwis. 
c*Nn,TX nm? 



ARTS, CRAFTS, flJPPUES 



GEVYING M m &fcno* WtA" $1.00. Wlw*f*r*, 
to 2D65T. HSfKrrtrf. Haas. 02336. 



Stained glass supplies Ctonptos Caiatop $2.00 [re- 
SwrishrfM- GtassMgrte. 3390- Hajapm, flw& CT. 
SufWo. NY 142>5 



LEATHERCRAFT Catalog. Tp^. L-*th*r, Dy*l, Of has 
•nqS. Eedde Clamps. Buckles n-uuh btofe. SfirU $2.00 rre- 
LncWsto wrth onfeA to MacFtmon &»., P.O few &944E. 
San Ftanetecd, Calfl. 94109 



LEATHERCRAFT Supptes Catalog $1.00 [*erunriiaW®K 
C*atot-US, S90& 7SN, Sfternwi. TX 7MS0 



CARTOONING. COMMERCIAL ARTS, 
SIGN PAINTING 



SIGN Painting - Easy Tt&SftOd. Free c-aLalogue Kaulrna ,, n 
CdifrlpaAy. G^rteftowri, MiMOuS 65020 

CARTOOH tor Pun and Money™ Free booklet !!t Cartoon*, 
to 4Q914A Detroit. MncN^J 1 4*740 

35 LESSON WTlOTlirifl dd-t*r$* Ca^ggnial'* MafiK** 
Min $4.00. Hartman, to 3B357, UmUn. Habruha 

55503-0367 



MODERN CenbOiHiiq. laugM cy nraii. Wrne tor rnae bre- 
ctore. CsirttKMWflinii. to XS-Sy. fe*nferd. Conn- 0$405 



J» ALPHABETS. S12.T9 Nulwwd ^>^9- 

mmo Witf Phi*-, a. fcS O 



MODELS P MODELS SUPPLIES 



RADIO CONTROL- B^ltS, hihiLUtfe-i 5 l-l- 

0<d&. Qlg Dtscdunt La:aog 55 DC IHe'jrtiab^'i ModeTer-s 
SitoO^. &M 71 S5. Montobiwv, AL 3SI07. 

FIRING CIVIL WAR 'MsKtol CANNON P-eiur Cirt^og ^ne^. 

Grw-PM7A4, Bon 3S2. SIwNnar. Fla. 3^79 



TOYS. GAMES, KITES. PUZZLES*. 
NOVELTTES 



FUN! CHALLENGING! Almu:;! anpUlUa' Nkm 25 
ixi^h . &=nd 35 HvJay 1 Dtt.-. grtod. BOk 30C-B. Dl angd. 
OminsdciSiMi 



OCT SlKh Plan tor oawly nssto V^eoiSen Tny ^tuph &«tud 

Acs litotes. $ 1 . 00 . P tor. 36 North ami*. Gkb^bod, A 

60425 



1«1 UNUSUAL ITEMS VGU WILL GET FREE. Only 
$2.50. Indudcn M^tdh iq G&nawbfkL P.O. HOk 1241. 
HamMipi, PA 1614S 



MAGfC TRICKS, JOKES, 
VENTRILOQUISM 



PROFESSIONAL Msgro® -Mdiisg. nwer L009 inok? 

a.nd tK>nk_% $2-60- Ha.ih Lee s Magto Cepl. PM7, 24 

Lncdln iireer, B^tsten. MaBiachL-sans P21t i 



MAGIC Qatatog «nn ovei 1 000 tricks. A i-.uieui :l‘- Pi ^%-i- 
stonal. Jiflo MaijtliL-id. 12001 Mid^sy, Delias. Tekd! 
75234 



LEARH yENTRlLOQUISM! OtipunU^d SrHflruqaxro. Sufj- 
^ica. DUMMIES. Inlunnu^n Free! Meher, Bd4 420-i 1 H. 
Ufiterm Cdtoracto BC150. 



FREE! '^uiij a Laadtog Novelty Catalog lWb Jnk*s. 
Tj^a.Sderiee. Sporto. Hobtoee. JoniYSbivSrisi3iLC-6ig ! l3.Ms. 
tapm^ng.. fcl> 



HOODIES A COLLECTIONS 



TOY SOLDIER MOLDS. Make milrlfs'y. d^w. % 

■aff*. ^n^Gablfr - ton! Ft™ in 1 n r .Trilidr C^sf 1195 . P O, Bdi( 

t^TQiyodd. FL 32750 

UIUTW MkMIh Citotogw $0c. Yearly StAecrtpOdn 
14.50. VErnon, to 1»7PU. Ba^wiF. NY nS^lOfl? 



NA 7 I *ai eowef^B. FREE >Hi^lrBi4i^l Cdlakxj. Del a CkiK 

3l?a4PS. touAlk;. mww 9li»213 



DECALS, EMBLEMS, PATCHES 



OUAflAN’rt EP LqwmI Embtonn Pncesi Free Ca.muyje. 

StAdn, SsP J&m. NYC 1^14 



TplM^UALrry mrton ll.B, ^age. EVnbrbfAand ^Tmjs. cewn 
SAqp*?. Flailed? to^mmenl Sp«?ihcai1loas, 3 ^5‘ $17.25, 
1K|' $21.00, ppd Fr^ cuflAtog Amencari Flaa $ Sanoiw 
Inc.. 1^46 S- WAb^n, CUkw- !l €0$^ 

CUSTOM -riadb eikHJ»Pr>na^, de::a. L pa.1rhrn Ins-lmr jBvr 
nipy «ir man you'' ensign quannty to: Bnayra Corpurati^n 
LID.. PQ. [ki» 4** T«fw. T^gn 



EM0LEM5. EiTb'titdKr^-Y'ajr Design. Ldw Mir.mun 
Free Catalog Pncee, Seamen E/ublam. to MP, Tnaii, 
NCS?04* 



save Big. to -Pipe $ Caps t^y 

Dred. Free CaLkbg. Free Pricing:, Ees^em EmMjeirn Cb , 60* 

ttfi^PM. 0^5^ Crty. HJ. 157067 



ANTIQUES, RELICS, INDIAN GOODS 4 
^ CURIOS 



ARROWHEADS $1B.fi0#u. SfoicSi^ toer^rUeslUXl &Jida 
13.6! UjfxL. AiTiluils '«st 40e. Sto ri'ii. DtteHiiiid. MO 

64741 



FREE iiS to Stri®.i^ CrMechire. SP.GCN& todian ArMacls, 
Pdla, Spun. Amp?. S^te. C«tfdb Tffttffig. Sen 

60S. MjrrrMSbbQ, AR 7195a 



ORIGINAL HAND MADE MeMics^ AtI^ Ktote 4x2Vr 
Each Dec&ragive or CuliecSr&fi. Se! ul b $19 6$ L;il:nlrac1fl. 
P.O &Q« 459C. MdAJIW Ta^as 7B50-1 



STAMP COLLECTING 



FREI! J>psyn| elamp citstog. Wtirieca, B on 

24!o64 ^’Idkanabuti, IN 4£224 



BE 51 B jy 1 955 Frp*r Sile*-! « 1075 MNH Jusf $2 00- Fr«! 
id$s eptdPibany, Manasquan: Slftevr. 26 &idad. Mai^squan. 
NJM736 



fid YLAflfi Qid 6H»ian dritid'flnl Ltoheft Slfltes. M 1 WTy 
yea/t CM-- 2 &E wrtH ^ptov*Ju 3A»bn, to Cn-P, New 
Rotfraae, Utm Yrxk' 1D804 



GltLAf &#1 bee nrlh fs! pencriase--lpn Unriw Staisi 
ftppaTO^ arej H^t hft servip®. tod .ifi« tor fiandiwig. The 
Scamp BOut^w;. P.D Ban 455, MadrtTOd. HJ 67944) 

BREATHTAKING BMdrtiA. 50 DrfhtreiM mirfl lAyiKb ptf 
1&naia only $1.50 wilh mart umpteto mrl 

api^dviis. P® 90 d^ to 132P. Sidney. Ohfo *5365 

PLD U.S. Stamps cn Ap^rdvaJ. Chesler. to 15355G, 

Prirtabfl^. PA 1 * 111 . 



FREE - P, S. Dtwwm Caietoey# Sbetosn. to 547B, Nt>dh 
M jm. Fla aaifi - 



FREE Min! 5*3 L Appn^^J*. ttitontrand. 6bH 4*57, 

Saiia Clara, CaMorrua 9505* 



1 W U S. 2 S«. Apjpriwei* Badtey. to 4Z5FV 

Lhsitoihien, VA^IIS 



1«M L^fie PetonaJi S0f. wNjn rBque:, 1 ing twhdwtte 

apptovete. Hvnal. P-O. to Si0^44. B*^s, TX 7521 1, 



WORLD Wde SlOTtp* nldu irird in bdblus bn appr^AI 2c 
and op. TRUST STAMP 40WFAHY, PO. Bdl tCJO-F, 
N.Y. 11434 



$6 DIFFERENT Oto U 5- b^wetin i«i and t 9» - Sufl& 

Ed RKkjah, 422 Shepard. Mans’ll:: Ohe 44907. 



FREE Fbrftgn Siemp Praia Liete wilh Bargain b 

CH Slamfffl, 1 ?*Q£ Mari<lee Dnve. Jem«J. CA 92036 



CANADA- && diitorerd fSc ApprcwA^ OrffgjKy. to i-C. 
BAmtai, Ontann, NTT 7H5 



"INVERTED ERROR 1 1 100 Diilaianl Unled SLaias 50? 

#ith a^rav-ala. Loray. P.O. to 7D®a. SWer Spimg. MC 



BARGAIN ISM WprkJ.wid^Slsmp* ?Sc OtiflO^y U5- 

R. Patke 1 to 143. West E iX^lied. MA 01505 



36 EWGREHT Oy U-S- Siipn^ (l .«. 

Wnchfeilfci Slants, to 1592. Ma-is'^ki. Oh^ 44907 



FREE 5irpaAa Cd ettid^ < mtS^ appr£r^js, floi.ld. to2l30. 

^taJume. CA 94*53 



LOOK! 100 DIFFERENT WORLDWIDE STAMPS 26e 
Ajpr^als Celber to 1513M7, Hu-mnglor torn CA 
S3S4? 



EXOTIC AfHMALB 26< WbrfcSw** AppmlL Binwll, 5525 
North Lamar, ^ 155. A^i^. T*U* 79*53 



56 MINT 04it^ Ccfeontee 25$ ^rth AprsvaL-r JAki-AJlantc 
Suwrpe to 4 ^ Edgettarer, MD 21 037 

PftEE Banger U.S.. Canada 40 Fg. Lfjfl. Rfc^iefi FmwgiD 

New issue feJetins tooks, to S2. Broonlyfi, N Y. 11?^ 

3W Wo-idwKie 5Gt TO m^fuvai .Tpr^inir, Seryd TOdayT 

MARTIN;, P.0,6. 245, Nm York. NY 10023 



FREE 1® Cii/iajJa wilh gt W'rwW Wme Approbate. 

Bfirw't P.O. to S6Q7. Sen Mated, Calif. 9440^ 

1 W wpf I3W de SlatntMi. 25$ With FscS-fl Approvals.. A-S.B 
Starnpa CmuMny, P.O. to 2071 , Sun g*y, AZ SS373 

W DFFEREHT U.S. 10$, Apprw*^ Album Service, 

Sal«fed 6 , CaH. 5?S?6i>aS33 



AUaJSWj OFPORTUHfTY: STAMPS CATALOGING 
$100,60 ONLY $9.M Vottmwi. fids 7I«2t. L#s An«l«i. 

QMiP. fi 00 ?i 



3W wendkride $1 .00 With Mveefc. to 51, 

Ka^awfl. Sfc'W 



WOWr SO Ml Chf^flr^ Gtrmuey 25^1 Sypgr troUeclion uf 

^misn?! G^rfnany CtofrniifiiiTOiiiirmieev QGirtjfrims, AvniAils, 
High ¥#m. Fkfl* feg CitfliOO Aj4b fefm Sltrr^f. bom Cwr 
eppwvdl ser«Tte Bulwharpw *ke. Rrti#n befarnie 
herd 25« l&d*y! Thank yi*j. JimBfifgwn StBJrip do. Gepl. 
AT4PM ^meslD*n, NY 147TH 

VERY OLD USED U S STAMPS. ^grth^i^e 

epf>i^r#lp Ipf aduke UhUflUae. uh«MWfTOrL reaaunahiy priced. 
KSfS^ay, to M31P. Kefil!*™* 49606-0991. 

FREE i$03 Dif^ev Sel. -noqiieel Afssdvala. Alpajugh., to 
225. HdhLK-due NJ emt® 



™ large TOPICAL stamps 25* Wheo rMfyeeUrv 
approvals. J.C. P*fm. POP 304i. Wwrotwatisf, VYgirna 



200 WQfl LDWIDE 60® wiw?c f iequeMiog priced 
Afipd'-S'i. Z m .trt*&i\ Keflt. Dos 20-H9 a Rfllli-ighJim WA 

mm 



100 t>6f!fjnl U.S &VPQS SI .00. Huk^s.l!LTp» 9432 
Dhbu4ind Qaits. Stirte OG, N. F^iilaad me.. Teitae 751 IB. 

lApprCrmtej. 

U.S. 30 Mrrl Cdninerncrnlrvns $'.(>&! A^prc^a^ GcFdon 
Oavtson, CPhtdOCPOy , N.H. 03229 



" WHOLES AlE" Rwr^gn p?TO«ksL aytd t^alatog F'ee! 

Everything Cudiarile^ No Apc-nvnls ^-.-hnn-ilpr. to 12*0. 

Grand ftapif^. Ma^Siigan 49501 

SUPER MAGNIFIER: :h:n pJMOtFrwal IHH. til*. 
^ $2.001 PC Frcdiida, to ec&5A. T N 13314 

23 DIFFERENT p^pry.^ e^ftfl apprSYilA. Hfl OQ.. BP k 
51, DMiirtte, Gniti 4351? 



COINS, TOKENS, CUfflIEWf 



FOREIGN CURRENCY. 10 DlftefMl Ct3ofllrfet. tootilul! 
M OO. Cbamstaf, to SOI 9. Altron, Oho 4006 

&LVER Dollars BtlOfl 1M5 $34#. F^w $ nS.Oo“ fao 
4205.03. 15 D^eM Mftreufy Dinv^ $^.96. to, 
ttoan A venue. &in Fjan&soo, taw 94132 

25 DIFFERENT itnmrryiiml Ctw From 25 dHHerent Gaun- 
tries, Send $2.05 Phi* 75* F&SiaQe. ChepsPPirx to 553-Ae, 

Wyn-Ti tg. PA '^fj44 



CAMERAS Eg iQUIFMENT 



$5fi ri pay npe^fl &nt£ your 35MW ca^mera. Cuara-MSeeif 
pten $7.00. Sutttis Pies , to 4l30F, Ei Mbrrtd, CA 9*731 



PHOTOS A PHOTO SUPPLIES 



PNOTOGiNAPtf^ m$m e# amis ti®. 5^nd uiainp fe>r 

o&mpMto iiUdfiriaton. Gray P.O, to 96A. WtedvHle. 
TX 75^9. 



PLAYS, ILWGS, MANUSCRIPTS 



PGfiMS. bong* y-anleJ f=ra* Pe^«Sng. , Fyfafeftin§. 
Bniad.^y tAdsc Prod^feor^, to ?4WM, SerasGta. FL 
33578- 



f«EE Songwrrtir^! Bopk! Tpp ReGOrda. Q 01 

23S05PM, NaahvMe, TW 37202 



MUSIC INSTRUCTIONS * INSTRUMENTS 

ACCORdON Top fe-sms, Cctn^pkM-iK, to &™s. Treroen- 
Akjfi OsS^feinti. Tra^ta, i-ixbspW frmq tirQqfrimi- P^, 
AGOtwdiofrO-Rama, tS West 19ih Sneer New Y&r*. m 
JQCUl 



(Cdntwi^ On nfit f»0f ] 



POPULAR MECHAMCS - JULY l^flN t^3 




MUSIC INSTRUCTIONS & INSTRUMENTS 

(CHUntrtd Iran preceding p*9*h 

INTERNATIONAL Vtfm Company. Lid.. Catalog For Mad- 
era. S*pg,rera fjd Singed toEtmnwrtB, F.Tporl«J Tonewaed, 
Teofe Virfiiahrt, Parts. itoossone*. S-imgs. Cases Fme 
EiM0p*^ji \ftitzumm. few* AwnM YauraMi Carved Vio- 
lin KII Caiaks® S’- 00, tikfcid* 10% PisWyhi C*nrfic*» 
Dept sa, 4025 W ae#ad&e Ave., Batomnte. MO 2121 5 



HAHQSt PlAYEftfi* RUMP OWUHfi. FtobuMdandrapflif. 
C*bkw of Hj^Yo tffidhs. J&0Q hefUTKka&tflJ. Vestal Firese, 
V«staJ 1 1 r Ne-w Y&rk 13*5$. 



SAVE, COfipidOu CalSk^, Musical Accessors 5k«ig*, 
Mlcrophonee, Pflf cyaskHi, etc $1 .00. Super Save S&iaio Bis 
944 M«y«Ttown, N.G 

POEMS S*1 To Music, N*Bbv#* Mii&s FmoOucliorrs, Be* 
40001 =PM, ^bsHwHo. Tcnppssw 372M 



GUITAR BUILDERS- Httto-ta-Fmd Chatty SupchK al 
Sreat P'scwe Serd $i 60 lor Catalog Sle^art^toEtenald, 
ferc 900H. Aibgns, QH 46^1. 



PRE6 Catalog 1 Kf& «pd Cwnptotwl. mrps^jhotSs, Ham- 
mered and Apfieiactusp dvksrr’-ens, gwters. banjoa, mandc- 
lift* Hus^ WwO^Fw. PM, ftorw.Coto, 

00204. 



ACCQflUONS, NEW USED, ^Metric, ek^onHc Con*.- 
vOsi. OOrttrilii aa ElIIui-. Blimps, HdMhis We Buy, Sell, 
trade, Exchange. Repan. TuM.BaYwi Ei^4±r>s&. II D*m 
ers Unavailable. CM w Whta tor Broefoufes. CAST1GLIGNE 
ACOOR&NSM, iK« E. T Mrtt. Deln^, Ml 462D5. 
313-537-19*5 



SELF IMPROVEMENT 



LIVE kyige 1 leal brier, -slew aging process. MMaf report 
J3.QQ. Borteevs,. 17BD7 Efteabedt. P7M, flowvlUe, Mich 



STOP SMOKING or reduce. Remarkable ALL NATURAL 
pnoduei. SiO postpaid. RespecflyBy Tours, Ml-t. Bo* iflST, 
A ^nlown. PA 1 



THUNDER THighsT WheS ran you do? Find oiA, jirtt eend 
».$0 m. Ba*a World, iSOi J ftKMjiWHH. Wcurtto, Oh 

44092. ewramwxi 



EDUCATION & INSTRUCTIONS 



WELDING TRAINING - Bl^ *rM Ad weed l0r M^jOr Pn> 
ce*iSitSj— SMAW. GMAW. FCAW. GTAW, OAW, Ffc» at pffl- 
oesees Non-prolh; schoo: Appoved tor atf§*ie yewrans 
Accredited member MATTS Approved Oiio 7fei2-ti064 HI 
Write tor BGitoca twfcot^ 1 . course wtte^yl*. HQflAflT 
SCHOOL Of WELPtNG TECHNOLOGY fe* 94, Tnjy, m 
4S373L 



-4ETOA? Ttl H B4NE CAREERS!." tfrwJudy owf* - 
theory. malfrierwMS, cvemaM — EHtablisi^ed 1957. 
AMERICAN JET SCHOOL. Oepaftmenl PM-i Owby. 

Mem™ %&m. (*m) 34^5100 



LEARN As*»p Da awake. D^ojiTr*. ^pi^, aqpipfTwnir Fret 

triatoe? Dramtf PII-4DS, F? juJl.^. Hew MAicicd SB345 



DETECT tVE PfoFc^ipn. £tS=y h^mA plurfy: Irfrn TH’lte* Of 
lapal pkfr LdftiRdL« . <y£i#e. FfQrfesskrftal Mvmhgartm Tftinififl 
SdHdL Dept. CP. P.G. Bo*x 4l£S6, Los- Atigeies, CA iC04i 



LEARN Macb-'ie 'epemi^ A pfoiilapie Trade. Easy 

Ip tfcam, Free delaHa, Scwgi Gentw. iflt FR. Rd^eila. GA 
310T9. 



EXTENSION ^<1 Pdfit-Grislutit A^mrtfs in WMQMphy. 

Art, ScRincfl. ferTanc, IMcrai, >h?n»^palFry, nw. ,ir^ 
tillers 30 iZ-LrriLulm tree >'aun<ail T DC ■■elun-J jbk; 1 

Regiaoar. Sussex CeHteg# ol TeeflirK^of^ fLgbliead, DeneMI. 
SysaeH. Lrq'and 



RA01ESTHESIA, ftadkjnio. E,S-P Com™ and 

LFtutfraiwi Crtatog Ji Od iffiirunduti*-) EstefesiT^ 
27 yan.-a O^C. PVR Br..*c Cupnin, Higl-'Hild. D^mi 
Sum**, Cn^l RH1 7 7EX_ 



LOCKBVTTNMG. UnwMl Sohocrf ^ M«nr . Cdfra^n 
dertt 4Ad -Sh&a Tcaiftmp. BOX 2140S2PM, SftSfimeNe. DA 
®E21 



FREE 1 m page Career Qoponui'nes Gutde - shows hew 1 p 
Vain al home to* top paying p^. Gmnfe^i fe^i-Mt, Si3A 
Adwtoide Strws W*?s, TDrtsnlti Canada N&H 1Y3- 



UNIVERSITY DEGREES By Mml Arcr±t: End B.ncne^irs 
M^tBnri, PnQ> Fre* Fad^ FlauraledL C-arBorS--PM7 P Bo* 
470656. Tulsa, OK 74147. 



AUTOSUGGESTION. SlBtultari-.riy hearKftiart 
Tapes r neenla. ^loexa. Cieanfte catalog free FtoMarcA 
As-scc^txjn. Bo* 24PM. Olympa Washington 9SS01 . 



FREE CATALOG— LEAflW AUCTIONEERINGP N&i'iville 
Audjdn Bono* 233 E. Lioines Si.. Bo k 1B0. Depadment 2. 
Lawwpoetjurg, Th 3BJ64 



POPULAlR MECHANICS * JULY W 



H4GN SCHOOL DIPLOMA AT HOME. HO CLASSES. Lem 

east intfflrtsuor. F3E€ C4U tnfi Mh or write. 

Am&fH^ftSahdot. DefH *3074^ Wi- SSfliSt- Ch^ago. IL. 
6W37. 



NEWIn . . REPAIR ANT Tv , kJ EAST. Writ, F*Maid- Hi. 
3 Bet ADIPIC, Gotvfftn, WA m 1t4 



LDCKSMTTHING. fw boOX Lyc^mrih.-vg -nadlulp, Oept 
3104>74. LrKte- Fal*. NJ 07424 



DETECTIVE TFUIN« HEADQUARTERS: Fer He.w- 
fitutfjr EduLalton Thai Wtirks Everting Ennily 4-*Kn*ff Caf- 
serte CoufB«. Diptonta. Fmt Dn*i=- GLOBAL 
inve$dGatiOh, Bex ^F*l. Harvwa f, MA 02339 



UNrVERSmr DEGREES DY MAIL, ^crmlrl^ nT^nr.T,.. 
ta?. last Bachefers, NfaMsfa, Decsarfl?ies. D- Jehu ^r. 
PO- Bar 1 3447PM ?s. Varma daf Fley. Da 90595. 



START AN OCfTING CAREER AM A MOTOR CYCLE 
MECHANIC. Sfcjdy At HsPh* &t ’*sid^ir NatenB4y 

acwedHed -edera: Ouararsesd S&idesit Ln*r^ ^ G^^nis 
gvaiiBjbie Wrm: AMS. Dept, PM, 1«K5 SHwfitakar, $anu 
F* Spring, Ca. »67dof rail bee )-Kfr4Mr8. CMIomia 
p*tmm ran <&mt 2i34N4^i2T 



Representing Diwiat Fr,^ Estn lR*c*w* ap» 2-57.43, 

Oontimw. 1127 NE Frtm 5t., Oraia, Ha. 32S7Q. 



HOME SCHOOLING Cun^uMW, M*tonn^ *$vw&. tie- 
marrlary Grades, imamatien $2. PRQ-V5A. Suit* 
M'-KW Lab Ve§aa. P4V SB10SI. 



REISCH WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC . TTme d-igw^l - 50 yra - Wdfitfi ^a^ptiSl Term s*wsr. 
A+fl^rtivad I’bf. VA Ffee CalLidg. 5l 6-423-524$ Col. Ger^n 
E. Tayto, P 0. Bex ftig. Dt^t. 19, City, ‘dws 504<ri 



PREPARE to better h?nd*e your biiifie^a. jseisic^l ishJ 
scsbaJ Gf^crtunrstfis. Th* ert Lm ha* mtfl 

V# lum L aiiMPL; demand hr iLn>asl A cvrr'uy Irlp malior- 
P 0. 6ox. 790M6. Dattas, Texas 75379 



DEGREE Pr*yi*nie^>fl.Cimpw QusHy to- Cafito™ Bar 
RemsirMd Law GdwJ. Ba chijtor ft - M*sl§e* ■ Dec tor al * in 
JkisnwiM,. EnaaFiMTHig, Pdblie Admenii^aUditi an* MaNih s*r« 
woe Mahagen’enl. Ai^tiiwed. with Calif umia Dr^ranrirr^ rA 
Edurahan. C-r*d4 ler werx & life mpetwnea - StortMitftd 
Univen4|, H Oreis Av® . 0#$. M-E. Pasadena, CA BH07. 
TdlMf**, *6^435-4530. CA toll-free. MfrMS-7052, tocal 

91*. 79s- &S5ft 



BECOME WJWWNTBLUMHT1 Abwuieiy Faic,.'ianh$! 
54J». » BrWttSh, Tfemp+e. PA 



fR£t IntormaMn Beal EsiMe ApfKaisa- Do^*^e. 
Nemtftorml Qtf-w^e FaWs AppfatMl. F.O. Box 15K r 
C*l(*T*iB. TN 3*401 



TYPEWHrTEH Hapair it ?kWf«-. LbfW^srrtaten^ ^4r*er. 
TypewnUr met . 1 4?a Creeps. Pirler«ifi. 14. J. 07&G3 



UNIVERSITY DEGREES OY SPECIAL EVALUATION 
EXlSTIHG Job Expenence, EducMw, ActievamewL FaaL. 
Enerpensrve Cell fft 1 ). Or WTtte; Box 13I51-T7 

Ctolymd^, w 43313 



TRIPLE YOUR iNT^UGENCe? Free Leased EDEMP, 
Ikii 14*2, GMndori CA, 9174& 



PIANO TUNING FATS - Fiayio btoing - E&fiKtfn*fc 
servffitfig. Le^mad eeaif^ at horn®. Fnea bookies. Nilas Bryant 
Sd**l. PO- Onj MISS, S^#rmmio, CA 



EARN iSW * WEEK! Gel YOLf ‘F.C.t. CofflmfcfdjflJ FkWrt- 
hHeshBew^ a.jcisnee "— Pp¥i. JTSKpensrve! Diactraitca Hotpe 
SlLriy. Fr-nc Deiai'v Cpmm*fid, 0103, fey 2235 Ben 
Fran&3iCG 94i 25 



SCHOOLS 



WHY HOT INVESTIGATE COMMERCIAL DEEP SEA Dl V- 
MG AS YOUR CAHEEft? Ovt GrwJffltM eiwkrgwid. 
wide na< .tg rftorWy- Sard $2-00 If? 1 Crilak:g -on min - 

iiKj dSi-kisuiKi. ciedtlUal::. fiflu rB* 3ulJine amp-<iyrnpr: tUi 
r =V:-5. inscAiCtoi. ^'-jaMpcalkifri, piogiast- standards. linafKitud 
aBSKStance to Dtve<3- insfiitLrta cA Teclviology, Inc., F.G. Bd* 
TOli. Oe0. PM. Seaflis. Wa 5ftl 07 



EMPLOYMENT INFORMATION 



GOVERNMENT JOBS. Tlxiusa-ids Ol vacanam mu=1 b* 
feted ihWTWdiatoly. Sl7.^4.00 to S50.445M Dafl. mm 
332-7*00 Eirt SlftQ 



SUNBELT Ar4Zdria Bondwn* Aitzimi ma^bf amplQy- 
ers Lele# &jnd^iy nds- Swaly TucwrvphwnK. SlB.I®, 
MigaFNT. 112!S£ E Sonia™ Tucwn, Aiiiqn* *&?4V 



RIVEHDDAT5 ■ Tj us 5*5 OOC-SfiO.OOD Ej^temfra ^kS. 
Wdi* meiTto, l-torn* Tvjnth, &cpen«nc* annreesaary All 
*al*r-wiy5L including Alaska, Fr« report, Send stamp 

emptldpn- M4nne fee Cenfr^. indams. 

47110 



GOVERNMENT 30DS ■ TMuaands ^1 viragoes ?ause be 
tfim immodi»l^y $1?40* to BO. US- CM l-7l6-*4d-*0Pa. 
EkL 33945. 



BIG Bijckn Ovp-rseeB plug Australia! Opehngs mw fleped 
51 .05- ^faww^d. fea ^ 3-E. Cybfess CA WJSKt 



ALASKA- Jo& toiormflUcrft 5et>j! N*m* A Trade S4-20 hemt. 
Aiflsici Today. Bcw i733fti, Waarila. AA. 9*037 



GOVERNMENT CAREERS- Usllhgft For ThuL«nd5 Of 
Varandea. S5.DQ. Sok n2:¥i- Harttord. CT C*1 14 



POLICE DEPARTMENTS HIRING NDWfl Nahnrwde iRt- 
ms qratthtMona. salary, Ptm lntomi*hdn dr Si OO 
PCID, Bdi 1972. Eaton Park, FL 33840 

WORA Overseas SHJ.00D-aM COO Omtontm! F« 
ififkisThWdn CM ll^-WS-UlZ Ext 24 



iaO MONEY eve i- seers (toipto^ftam 20 ossnsfevU&ori sompa- 
nifts hrmg iPwars UtBfflfL tftjpflftlw, erpupment 

CpdriS^a. etc. Namea, pddr&SHW. SttUlpla i&toJftm atvi krtliu 

Dl sf^fcaBfift. SAAd 110 to: BAHR, P. 0, Crater 02. F*?ton, 
OA&Soie. 



HELP WANTED 



AUSTRALIA WANTS YOUI JotHf fi4g P&f.T:anapmtor\t 
Newas 1 ! Hdt^toO$k — Jido AUSTRALIAN 
INTERNATIOHAL, Bto 10107 AG, WASHINOTOfL DC 

MOSft 



OVERSEAS Empipympn! S30,ODd - $60,000+ . Fm 
tmptayfflpwn. Be* 1*7W-*G« todianapotta, Indiana 

4631 S. 



WAHTED . Inflwidijli* irtorealSed in wojteTg m ham* or to 
daid essarribllhg Hmill itmnionc swfxjnems. FUi Di 
Vow to dually ia res £3.$ft50 p#tr hdur uq e.rjj. rwc. Haply 
..mfrad, to - Eton® Mwnafic-Ai AsKembiem. Am, Dept 
PM-i. fes *166. DSumlsLis. VS 3971QS. Indu4* S;L 1t^ wS 
i*t. m|jl ^0«j4Jtton pfocessing:. 

iWBS OVERSEAS - Bq to<n*y Ittt- HO.QOO 1o L50,MW 
dua »r year. Gall 1-7t^ft42«ICO. E& 



LOOKING tot a bnitof job? Cfr»*f *(h*arcaffl#nl'’ Mtxn 
moneys Are you trilling to rttocaie? To \r^i > Af lie*ds All 
rtl*s. Lonwlrtary NalKii'Sl and inlarna'jonal T*mtjersncfl 
n^AiLpbla Fgr merfherah?? torma and ireiisim^fton. 

Wirt*- ■EMPLOYERS INTERNATIONAL PERSONNEL 
EXCHANGE \ 1<W1S N FtomM Am« , 405. Dept PM, 

Tanipa, FL 33Bi2-9a9& Enrtose S?^s> to coyer nutting and 
ems Senaua toqumss pteos*. , ■iiPE !, ^ a 
fraemhea^iip orgafilzatk>D. 

LUMBERJACKS Neidafi E*s#y hwrwl pMy 

opwvin3e. Send S.A.S.E. tor irtofmaficto. H.L, Adame. ^3 
qiipgsjiin, [Jwf Lodffl. 1^. 52722 



FOft INVENTOR 



PROTECT VCMJR INVENTIONS AND TRADEMARKS, 
stored Patent Adomay. FREE Pre niinary- Ra^kw Bok 
3B2PM, Milfwdod, NY 1H!>46 



INVENTORS? IDEAS HAVE VALUE? E«r*iinh nl an i m*, 
V5f0*( rt amd f^ca it kder ofi the Many peofite ^bn j 

'■-Tdt-:, ad quiddy ^tiyj ,irt reiwarded By American industry 

Write efcwm yisur -dmal W*<rtl*r '«» ?egffiVMiisri and 

torha* ransutlalKvii re^ard.ng ^ idatA puieriuii u®m Cel 
or win witooui dNay tor your bee mtonfiMlen 
AMERICAN INVEWTOflS CGRPt>RA.TlOW. 42 Brand ttmc, 
Depl :1 M. Wearlitd. MA 01066 f4l3|$6ft37&3, A Fw Sa$*1 
Marketing Company Or’ces Coast w Quasi 



PATENT F COOMOHKALLYt Fra# Detail. N. FIwun, 

2 «a Fondulu:, RtoMftond, VA ^20 



NONFRoFrT foiandaiiori ha&ss inventors. Widesi 
othgv* Pnee rec^dmj tome. R» waJufcfaan. AllHiatod 
Irw*nt0f5 PpjnfMbon. toWfi, -CflfeVK&l 6f>rii^a, CQ 

B0209, Oi Q*ll 1 4Q0-H$-»U. 



REGISTERED PATEHT ATTORNEY Waglvngi^ Q-Q, 
Svtajrb. DooalC A. KeBasIri^ge 414 HyeigaflDnd Oriv*, 
Marytimd mm 



INVENTION SERVICES; DwAtesjrn^rfl AssisSance. Ptoto- 
tvi>ng, MBftoUiQ by pttittJ&iW szmfem. Wn3e fnto«na- 

km Utafature. f PEE xirual evaluskto. XmtM*. XnUL-w. Getoa,' 
OtolcsA and Assoaaisa, &®c 2Sft, Rnsavffie. M^nitjun 
49«m 



INVENTDHS-AVOID BEING RIPPED QFF1 You GoiXd 
Save ThoueahEls And P«k«i Tau: idan WWi Thiq. $600 

R*pqff 1 . irenoyartfve Prase Fontana Cenief, Sufto 1213 a. 

Tulsa. OUiihorm 7414$ 



INVENTORS: Fra* HdsniMiEton OH. Crftarw^j >raur -jw(w4icfi 
ky se^s- Kees er Sa^ L^rfu-oreliDn. C-B-f 1 , FmttimL Dhit? 
43420 



INVEhfTOftS — Laam how m pf*pimi fwrafleute yrM 

mn patent apptira&on. Fet Inrlbfmftlidn Wrfte: S^lfPiM. toe., 
P O. Box 51 92. Amngton. VA 22205 



PROTECT Your biventk^ He^telened Patent Atvsney. 
Many Yaen fxpfln^r’ra. *4 fseW*. indlvIdiTal Inventors Prdb- 
Mm* 0«*n Spatia? COfKsad*ritiion. Very HeassfieBe 
CMSfru. Vk'/se tot FrtA Ifttormpto. Paul -H GNtogher, i530 
Qawtoic: Am. r Evanslun, llllnuis 60201 



H4 



tOenflnued 00 next 




FOfl INVENTORS 

jCfrtiPnmd from preying p*j»f 

PATENT AW DEVELOP Your Irtvwoo. Itepflnd 

PrtMnt AflftrTf artd ii£4rt$*d 45(setd fa 

FREE PATENT IHFGRMATKJ* Eveiy lnv«K ShOjId Hive 
Richard l. Miiiuf, WtrtHrQrth Bulking. 233 \&o ad*av Suite 
361 2*M, New Y(W%, N.y. 1=0007 |^12q Z67-5i252. 



PATENT PrdGfcHfai By Afldfhay. FP» AdVtM, Rtaiiir'iabte 
Patents, Swc^a. Bow 25»_ Manto Partu CflWtrsn-ns WZfl- 
(4tSJ 8fcG**440 



STARTING Business? Trademark, Tradename, Copfhgh! 
SMJrcfwf, mm £ii& A&wrt?ra Avuw, U*rtr>«. CNtf 
94SSSS, 41542frOW 



INVENTIONS WANTED 



IDEAS. INVENTIONS, HEW PRODUCTS WANTED 

FOfi PTe#sw^K»i&n tD Inflyesfry wnd &f?ubi1i{?*i a I 

ndbgy EridiftiOffi-. Cali few* 1 -400-526-6050. Ahama. 1-630- 

35244S0. K33f 

IUfPM 

701 StfVTWELO 
PITTSBURGH, PA 15222 



EARN, ROT ALU EE, NUPRODUX INTER NATIONAL, 
1377 K. HW 141, WASHINGTON, DC MMK 



INVENT OflS. |f ^prtEHj lupt-e an invention ip*- 54 U» or tcfln^rt, 
wnte few few hooktei tpesianwie ttOw wtf tm Mia ydu Krt&i0£r 
Sstei COfp.. e-5-ftW, FrWOrtL Oto 43*20 



UNIQUE IHVENt IONS WANTED: IrnmtTW ■n#ni«fi™l 

HU tomb^ H^lfWTwrhHt cfH-icpjn ra imreFlmi -n enquiring itTd- 
dr inarhaliny untgut piloted 4M pAtentabte mfYeffttons Pte-Bi* 
i&end soedTicaifcijk aryl illuslralive meter.g! 01 dehtce [a I to. 
RE0 Au1dme!4v#L toe., Psbdixa DfiyetosJfP^, Dsul , 
pumopifiv*.. HL^-t^>gdari Vetav. PA 1IO04 . wStfai 

4 ybyr (bifatfa <? * wnrti^f. 



REAL ESTATE & FARMS 



FREE! SUMNER W &ATAL0Q5 2W- pqts; 0¥flf SGtW 
prapemea. 2000 pictures I VHw m *w> typ*i of real eetele, 
mart* awne* ijrwmwi" Frgm 600 *11 km in 43 $t*i» G*i yw* 
FREE nspy NOW? STRGUT REALTY, Flilfcft Tdvrtrffi. Oe^S. 
5000. SpwgtwkL MO BSSQ4 C*h in* few 1 OsXH^ 1 -42H. 



REAL ESTATE FOR SALE 500 Office . -45 itHtU? 

30.0GC bfitir^s on compute*. 15.000 under HO, 0001 Fn» 
ptitoUte A iw«i tf4bpl UNITED FARM AGENCY, 
61Z-FM VYftSd 471k KBMU Olty r MO. 6411Z. PH: 
1-BQ0-B21-Z5W; ihMd. 1-W0-68ft-57B5. 



CAUFORNl A. Uti. Acreage $40 DMI.'$tD Uunlhiy BCia 
3529\ Lu* 90015. 



C AN A MAN Country PfOp*rt»03 Our 80* year Tbs??™. 
mUfc. CetafaiiW ftinrtArW 3l.DC* O^rnt-ft CAfpCMVlfeM. 
Surtfl 446, BA Blncr EhsT, Tunjnlu, Ont ATto M4W 1S5 



CANADIAN LAKESHOflt ESTATES. For CAM pi NO, 
ALLMAKM HOME, fiETIRElMEHT. irwis^ni 

Flfhir^g, hu"t ig Q4ap m:'iar wildL^ne-SK ace s □■■ yaw dbof- 
tfEep. $25wOQ depo^il T«mt CbH- 61 3 5*8 Tft75 Wrt* CARL 
ALFORD. P.O ft* 463. DmH. PM. HiOflSlWl. Ontnw W7L 
418 



HOW ID BUY A HOME I K-aw ^hal Ifi hx* W 
illufiiraitd maiudi ihtwi you c-ju> E-nrie *ay& Id Miecf 
yrrfWTteftstie senois h..inffr^5 thMr^ancfr, cF 

rk^urg.. Maniy/ J»£k g^ranto* fS.ftS. Hbfrt* Gur^iaJiali 
Gi-frjp, &js 54-BA. De^tKMfi. ME AitZI 



WYOMING RANCHLAND 10 Ac 0«K WWW, NHural 
IkftfeBes, £5000 Down, 150,00 M&otfity- Bifc„ 
4£i3HM-»6 



EXI*ORT ‘Ifti port 



FHEE C*TAiLJO€lf T^B#nui Srf Pr^Jdyda^ &W 

22401 M7. CHyemrxi, CX^O 441^2 



PLASTK BAGS 



ALL SfiH. Buv S-odH QuonW«. -Hee Cawk>fl SAK#L 
6151-C Ocmsm. van i4\m. £*'* ^i*0t 



MLINCIPE&S Of SiiHfk iflWKSTf Pr\&m t Frwr CAKkjJ. Atf!nV 1 
Flasltcs. 14600 SAd Lane N.U.. Mmrivnpi>ii. M»nn. 55*3* 



BUY TT WHOLESALE 



m% PfWPTTSr BABY DRESSES. 1 -14 Rrt« Slara 
$34.00 A aum, 65% miealei . 35% Gotten. Br-Ktiure 51 .OT 
[Refund abtoh Sompto $1Z.OD PostpwdL TrapeJ, Don 35i3. 
Dftty C4v, GA lNC?ii 



PELTS And By(iil«. Q&rnptess an* Ita^ sis-^ie. pndueHng 
1ruc*B'v ™iinK.-yLlea, w Idifie. wtaie^ &c Uu Prolftjs. Co^- 
pew deafer ae t up. Gitalo^ il t>G. fir&w 

«MPM. N^1t> flil S231 1 



404.003 BARGAINS Befcw WPoiteBaie: Many Free! Lktuh 
dpteHig , . CtesifKH^T Job Lola. Singfe Sin^lee t- r ee 
P%rgienhiirn$f¥ OppoduTat^. fios 730-.“., HoTand'. 
MigYQy *p*2l 

Ct^DiC WT Jewfliry 55c dWN^ 2Sc), Rtaweete. 

147- 1 |3l Do*. ArLiglrar: 



CL.OSE00ITSI Dnooontal Below Wtuleulel Frwtn»! 
■’iltirmafdP’Kljnp: DDN. Dox ^OlSOK- Fc-ndnln. 

462K?. 



EARN MONET seing mgs, pewelry, buckln, washes— 
buy dined;. iSK be^jw nfta* Cimfiog Si .00 lietundeftHe;-. 
Arka-PM 90 Gnwweh L™„ A'arwKiL Ri OJfiPfi 



BUY GtfOtt Ffdin TArwAfl. r^n§ Kong, D«^ |1.0O 
FNtyndafiie OsrniroCoMK!. M Cenirai ejvd. r N.Y. 

um 



WORLDWIDE BARGAINS . IfHpoflS - DfO^*Hlp — 
Ctoasoul — Stfptys — FYeetMii — cS4ampAd> Eiwiicda). 
6oa( iTS rt^M, Hqmsnd. IND. *&322 



ADVEfmSI^IG AGENC^S. APV- SER, 
MAILING LISTS 



FREE Mfclng? LsiA Atwly**. Daliiiffi. GQC-SP, Bftn 1l07, 
Stuart, f L S 34 & 4 . £W 5 |c 334 rS&J§ 



CPPORTuNrfY 5ee*en Namea-Fnae SsnptB.B™Hwe 
VvmwPM. &3K 308. Ri^iffv, AZ 064f? 



BUSINESS SERVICES 



FHCOflFDflfATE wSnoi4 legal seey s Fr*e bcoklH Wia fejw, 
Call noM flOO-O+S CORP 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



TYPE lor pmtmgF C&liuug Sl.DO^dfo jcttilr ?3k1 orpnr. 
Oualief Cutf Type, Ifl.D. 3. Bo^ 134. PA 19344 

TYPE Fofits. tiand Pnrclfcftg Pfessa^, 120 Pa^s. 

$ 1 . 0 C Deducabfe iNal order. A emt Tyise. ^-T 20 n. hAafaftlidU, 

CrwcailCr. KWS2 

COMPLETE RuMw fele.-Tip LMliUs. S^pf*ea. Samt flay 
L^prifnf Sip Edi^avmg WHfitea le Casalog 

SI 00 Oii^KMriR Star S-'arrn l /JO K MmrtfiekF. ChW 
60622 



BAttCO Type Ptun-deiE. type gmd Rufebet caia- 

kjgw Van Si 00 rtdundeWfl cm ftritwder, 237 S Ever^een 
Bemefivilla. 60106. 



PRINTING SUPPLIES 



CAfiaONLlSl FORMS - cyMom pmM 1o your design 
low pi - ^SnipkKs - Pyele Fmw. LMfri PM'7, ®mc T74&. 
UfWt, N.J. 07005 . 



QUICK Quftr F?:nliiyj Low Pnofis WWita- S.ai^inw^lP. 614 
Nu'H-. M4- i EbUirifliylLi- 1 6rtflsa GlTQl 

BUSINESS CARDS L*^™, FSad PJW, Rgw 

134, aafbenert. Of-RS 44200 



GUMMED LABELS 



1.000 Arisen a fi Lnbela $3.00 F^ec UlHrafurti-. Arm®, Bqii 
440B9A, P^lBbufgL. P^miyi¥pf¥a tSEJS 



GIFT SHOPPING 



NINA NICHOLS - OirtYttfert GUTs My Mail Caluiog ■ S ! ,00 
RfliyndPtsfe On FwcJt&w 14807-Z Saticoy. Van siu-ys. Cfi 
91*05 



LAS VISAS SgiAenir T-Snirl* mfes Darnw Prwkrds. 
3560 PKi4*di, Ll-v Vegan. NV 83120 

UNIQU E ji*f.&Drt!sS?riid gifts. SeM-Resteng l&r everyfiffw Frise 
c^rafug uevrttts. Bui, 28 &3F, S*f^a Ft Spf^ga, CA 90670. 



FREE CATALOG. GDFT SHOPPING MADE EASY. MAW 
SPECIALTY MERCHANDISERS. 4'H W A^rM flri., 
WQ&zlar Oba 44601 



CLOCKS, WATCHES, OLD GOLD, 

JEWELRY 



HfOtt£5TGMH to GaUL Jewelry, £>md Tw^i. Fta»ga, Dta- 
monp^. WelM6, &*ver, P^tini^n 4rl>deF: T«f^y F fm 
wrt'H Inldri-^uun Or;»caigs Gbfd & FretiOui Metass, 10 5. 
WaJbasai. Oep?. H5S. Dnisaigo. 10603 

IAKI ^ CHAWCf Sl deal w4t- rr^si lefiable Ym m 
*W gi>d Ixisirw-fei. EsMW^ nri 1S34. Wfe buy Gbkl SiK*. 
Platinum, Otamttfidb. Cash. Free UvkxntaBeiL Roe# 

|nckrst?»a. 2^-A Eaal Wa*wn. Ch<;idD. §0602 



SAVE MONEY? HluLli Bcuhltl TeadWS StfTIple CJOCk 
Repa *s Any Om Can Do - S 3 00 OLD TOWN CLOCK 
REPAIR, '4m Beaumod!, T> 77^06 



CLOCKS eod W«ctt ftepaiilhg Books. Tools, Mater. ai&. 
Free 8055k Casing. ^iort?i AmiMfcen!. Bwc tj-^S, Fok River 
G !bv*, Ilfir-diS 



BARGAIN^ Quarii Deuk Clor± 4' Odmwter Rw"d FWy- 
uretttaMie Coveratl Sold Wood AA-twHery MONEY BACK 
GUARANTEE Send $16.95 to: E^ee^ Miilei . 1 036 Pin* Island 
La p e. Cape Co'el. Flonda 10000 



GOLD 



WE HUY fiftul— Ow or m&w 41YS p*y Prtceft— Sand 

kegAiAred mil' signed To: Goldafakera or &nllrnr^e. P.O. 
Ekuc S9S. PbMioth, N.Y. i 17i& eno died*. wlH be fnailed no 
you wtfN-i 5 days 



TREASURE FIWDEHS 



TREASURE- Locale quarter nMo away wrth lilfa rnn.Mt vn 
*rc*1or ■ Oroobyne “free. H#se4rflb Preffeicti, Bfnr 270273 - 

amc p Tampa, Farida mm 



FiND ocskTS. ie*eL , >. nugpels, ceasuie New -®vdLif£nary 
l^MrrtiKf -detacfcsf, Asloun^ng nange maffiaffei By bisek 
wma, m*nefei«i#d gr^ynm RfredS nwiR^C Vaafl. Cali- 
lag. Gurdi'iwr 4720^1! N. 7th Pta>onbi, A3, 85015 



TREASURE HUf^er^. Ooi-I'ulele ine riBdrnn^ Drl erfitfn 
Ken^uiuTrs, booK5 t^obby or prom Free cHxJpgwi 
Daledora, teerlaulP 7-30S, OBTOO l^aseca. 



3A V® up to 40% an aew metal deflectors. AH nmajcn brands 
iffcAidiftfl WHita’* and iSperett F^IE diMMUf^ ortoe iisl 
Noitftwoui.^ Gefiafai Sfe-e, F.o. -Boa 9074PM7. M^-swn. m 
iS7IS. £K3i) 274-4660. 



flECOVER LOST COINS G*M, Siver, D-T*a de3*rtTin 
reied Trwfi arc ?nd «See4? s^easunsfe FACTORY PRICES. 
Fumi btrjfetune-. O-Teor, Li4 £*jry Sirwk. Gartend, Teem 
7504a 1 . 



PROFITABLE OCOlPAnONS 



FREE Calais Rhuh.; air fleNgw-'fliwr. 

lom. iupplto, itkl inafeucfeifra. Deofco. ?ac., 2Qi 6 Garrton, 
D«M«S, Team 7H0V 



FI. SMITH Atfawii School, FI. Srpfh, Aife. 72S03. Ftendem 
A Heme jimiSy, Veteran Apprapwed, 



REPAIR id^'i^o^ers rnciL-s-e-nJa if! *jans and 1 l>-j - - whe^e- 

sete list *ht EiMangafs Pb4. P.O. Bob V p Port Js^a. MV 
ii?7i 



PLASTERCRAFT ProH^fei* Hcvma insine^ 

lilh-iLrfifi *-' wUjA k> riAiA i h mmaJu fluir Bl*filv. i.a fe k . _ 

Y tl Id L, h, ai" La ^ I J Tit! Pi L' 1 ql w 1 Lj Rrt I P iS f^i ■ IhT I O T | 

0*xi 44060, 



NOW tg imp. mp^iir so# c Pit ho<jseis. sek 00 Huge Free 
dolais. Mcrtu, D-:::h 704 ^ihi^n, W A 



WEIMEWDUT, 



CONNECTIONS, ifeiited AasoMTlfba Manulaclurefs 
RtpitMinlulivra Draw^ 628fi[l Ker^-i^ C hy. KS hfcllJfc 



MAKE EJCTRA MONEY OuFtlNG YOUR SPAR! TttMEf 
bhiw Oui New Line nr Cll*HJ*$, Pun:: nr<i Prpular Afr/ty rt i- 
ofig Gilts m local tema. Frtsnpf, Inendfy $*r™3* fepm imfl* 
ipwn AAA- 1 Company in out 75th yea; . No irrv*simo« or ««- 
igns <^iras?(isjria. Sel yeur avm hours. Full Time 

F* die i“Sni?. NO eicpnnu nc<j sWtW»ry. Wirle lp: K evm PeaKfl, 
NEWTON MFG. CO.. Dfifff. BPM7. tiawl^, km* 5020$ 



AGENTS WANTED 



WOTl Mason Shoes, pay Hay >5 when you wani 4f Tike 
■crcdw* t*Q m frvwndg ^ -np^tborp. Wsteh y^Nf SJUSinfles iHliid 
Without risk or .^list-mini Call T<4 Fn 1 ?lM<l. Fel 

S5S tfi Wi 1 SQO-07Z-7OCI3. £x% 555 or wrte Wesorv Shoe^ 
K 9I?. Chimwa Falla. Wi Sf??4. 



35 MILLION BATHTUBS NEED A MIRACLE. MIRACLE 

METHOD, M4C ■ otters a iTsnciuse to conffiicT a eotfwwi!^l 
bu^TTBsiorhi^i quftity refenisihing pf ppr^Sain »nd fib^glasiL 
tinv/bba dirth* fe and t miiai ¥^rF 4 C 4 ^ Very luw rnuErtgey 
No bir*4i needed In Aim. F«r luT partjculH write- MIRACLE 
METHOD, 0IC,, :2B0 Mdnunwm 8M . Concefd, CA 04520 
w ceil Direraer 01 Ftaneniaa 5aie«. 

Miracle Method, inC,. 

BATHTUB REF I PUSHING $ CHIP REPAIR 
41WWQ 



MAKE MONEY IN 8PAAE TIME. As a au&serfftKYi sates 
.'epreBtf'u.'ik'ir tr li^jri- -g nMiprijJ miigarirfla. yqu Dpr n^rn 
ger-eroji aoir^nissib^s wh4e leem-ig the m c;i Mfiitug. 
■r«iwronft and s jp^tes y II be sent to Prea. Send ifns ad 

wwh ygi^ name pMrw 1o; POPULAR Mechanics, 
Oept. AB-L, 250 W. SSttf SI.. New York. NY 1OO10 



syifNEti OproirruwmEs 



IMPORT E spot □p^orlu ,_ ify. pmlrliihln wnrvl widn, mai 
order i-uair*^ itvn ht^ne. wdoui -caputiiJ. We -sshp pen tor no 
tsA eKamK>elnoh. EA^tenefiM ormeoeftaarv. Hr« Raport. 
UHhfig^ D«rt U27». H 1 IL 5 . Qaiitnmia #iie7 



{Csmbnuid wv rwit p«g«| 



POPULAR MECHANICS * JULY I9&I 
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BUSINESS OPPORTUNITIES 

(CggBUri jjWW MWjhQ M) 

SILVER Fdk over 50 pfcgtsS df IrtfarTiSKm 19.95 *M6 OppOc- 
liHijly, 60 Day money been guarantee Deep Lane Fur Farm. 
41250 N Deep Lahfl fid.. Ate Hl gQW 



RINGS, WATCHES, JEWELRY - 600% P*Oht Free Sa^s 
NUftriMag. scotfigrfi. 21*>. use F*h Awra«. how *«*., 
N.Y. tooto 



MAILORDER Dppo'fLtnrty 1 $!#« ^ulilalM FKM bualrtftea 
wrThcnjl iraptmeince if taplflj Wrtfi tot i?W bOOK. [Hub details 
Mill Cede i Associates, Inc., Dept 713 MOrtNale. NJ Q?b*$. 



BECOME A Ta* CwinJiaiTTt Oyr ffcjdutfrt? num $3.&W - 
S&D® every t*4 WWaCsn pr*pa-m0 e+tUrrS, evening*. AiK ? wfr 
rlsd Pip^+m NjsliDtvaJ T*s Softool, Moawy ASR, 

N*w Y<M* 1Q952. 



U5J0H LOANS ■fTiRtST FREE*" to* Federal law 
WIPES CUT DEBTS!! Drafts FREE!! Mdi^i^wisS-B 
LtQrwt, NV 1»48 



PEOPLE ta*e plants. anti animate. Ccntfiirae Vie and 
you'd haye a DtN AWTE twain™ m*Uri& and ecKinfP tan+ry 
ad Success prawn KHs nr (id tt-np+ttfatt. Write. J+fiy Tudtr 
to 60S, Maymthi T*m» 760M 



MONEY MAKERS- CUSTOM KITE FOR SMALL SIGHS, 
Key Cflwns.. BunTHistatore. raid $£0.B§ 5p*aal AltIp Tag 
m M«nura«wr^ Pir«t. For Fisa Catalog. Ciwlhrt Plaslict. 
M613HSa5-d£57 P F.Q. 80*. £60365. Tampa, ftofMfca 33665 



LOCKSMITHS; Learn- new DiM**Y en 

iwka Mfitormsuen. SfeM serf eodieased emu- 

H^e. T. P.0. Atm 735. toterfe*. Cafll. 95605 



47BO Pm motmt eaminqs possible TKPpariflg i^csm* ia* 
returne at home or ta* ow-tc* step ^heji* ypu how Ou«*ty 
team## Mill few Ha F*3euitod Tia, 2066 

Mnrmsm. Criew, 6061 a. 



VIDEO INCOME! Oder Hits step by step numl Mr 
pplng whJ merteNing* yot^ ra*n video T9 95 

CUSTOM VIDEO SERVICES, P.O. to 1261 , WfcJketftt, W1 
B31H7. 



UAGIWICEHT Earnings Pamoiq Houses And +#sn 
mental Dp Yumafl Hvs OVton! ' Smitten. Detaitad 
Bumu Manual. ttkm AvMMbMJMI FREE PnpraT 
P*nVpg Contractt?. to MS, Mdfrls, AM^artva 36S39 



FREE adwmaing. *Mw ftnpyei*. In^^spod. Worto- 
bade P.O Bo* 72. Emu PihK. JCftOf . Meayaa 



MAKE @eH AltracUve PetKnite^ad Ltffir.se Flares ami 
Fftnw i mpww e. 5*jesPlfr peolili. Pm-Piato. POS SSJ& 
^GCl tampa. FL 3363^ 



NEW OraooYety ir Sanary Rfh-^nd-yim^ E^Njsen flsarrmfi 
gutfartee meani iBig PuoT.m F*h." Twenty INa yean* a^pe- 
T*npe CniFvpMe w’ up. EHePscna, 7415, Oaij*e LVbe 

ftoeA. AR 72205 



MAIL OiTln- 1 PrrHris ' Re C-ickiourfr CfiSAD. Se * 45, Stjflrl. 
FL 33494 



MONEYMAKING OFPOHTTJHTTIES Elay Mad OnM 
PlBM. DeLBila Ff». h™«f. Bd* 937. Oi*0PP*»4. WlA 
Q1D14 



MMJJ ONpOIJJkR-0|iC0ri u 1 1 r v l : 1 Baltery manutectunog w- 

fn«5 iflvea^rd Su^pl»ej Available t^erias.1. Bogoija. 

NJ OTBOa. 



ALUMINUM SCRAP - KEcyde ¥&urtefl ■ MAKE S2&W 
POUHD1 Free InbmiihSfi: indi^nil ■ PM47, Bex 127 r 
AanarFlna ftiy, N«v YCVk 13607 



“TAKE Ornsps. W* drcp-alup 2S06 bm^wling 

^pec,a% tKtitiurfs. Lu-we^l be^aw ^ftoNsiile immedi- 

ate derfivfefY. 5P^SttG ; wla ff Hops tfctsi™&3i *ppcw^n% Frw 
EJ4»A SMC. 1M01 Qm S^te5 Avc., Oepf. 20-43, CbatBwtfrth. CA 

staii." 



ASSEMBLE PRODUCTS AT HOME. Many oppetlWilHa* 
paying High WnsMily Prcrfts preienVy MArtto w-ttwyi irr^il- 
£Twm 'iVntfi ©ytiwssai, KB Bdgnton 11th, Bipotctyn. He* 
Yfjfk 11236. 



VINYL'S wnwa the monay ^or#saioftiMy retail, npftan 
rail. r*atof IkinYAjK*. Su^tgn- W tops Qw*. «iy Twd Sfftall 
i20 a day earn you S 1 .OCO a nunlh. iuri p#»ce^. 

iP8tvurvT&. >,>n limned: custoffwft. Start eanang a?1er a few 

day* puc+cc Sensariuna 1 dtuait*. free. VIP. KO^ MtmlrcrW. 

Chitaip 6061 S 



PIANO Tuiwig qLK«y lasmeV with Fw^me afwJy cyur&frs. 
Dfjkyria gr®nled Am*™-un Ture.ig 17D5C TeAer 

Dm, Mnrg^n I fit. Calil 95037 



PICTURE Framing— Pnrfrtauia hM (F HMra-t™ Cuunw 
rnsy is teaffi lYffli handlJixS-ceyrB® ' GukM- Te Picfura Frem 
sng PnartM; $3.00 Guar art eed. trwntna-wp^Mt saisMcg: 

nciuoed Japs, 125PM Sevimih hteqh, l-io^kimi. iAfineadts 

S5S43 



POPULAft MECHANICS - JULY I9S4 



LEARN 3e#ifis Mat^Hie R^pa^wifl Man, Wnrn*fi Lucre- 
Vye Pnrfifs Guvuhrt Bg« S10A 

StriarrAf, how a 5lM1. 



CONCRETE tMocx Mtdum: Oatotog Ss-M PtKrte One, 

9740. FHpW C%. SOtffh OAfePM S77K-3740 

REPAIR HYDRAULIC JACKS — DETAILS FREE 
WHITE: HYDRAULIC PARTS SUPPLY, BCW 4117, 
BROWNSVILLE, TEXAS TlttO. 



! MACE H0.W Ywr by 

mef*yi DttmH 25s. Tcwtj, Bo* 31BYY, YpaAtoiti, Michigan 

+6197 



YEHDING MACHINES. No Routes ABrtl uazng 

pfQ'za '0ig Catalogye FREE." Partivay Osgxraiiwn. 1 690 
PM& &rwi*pnng Bpp. Tmgf^jjn, Matyiang 3n093 

SCREEN PHIHT T-SHIRTS^ irtemnsral ' iSKfia Defrijh 
■T-PwintW . POB 23991 jS^Cj, Ta.-r(M 1 FL 33623 



MAKE RLOber 5 wi^ 3. rtghy Prainaoto BusmeBA Free 
Details. SiflJTfwr. FOH 22BD9(GC|. Tampa. Fl J36Z2 

PROFITABLE GOLD FOIL pftlNTEfl. PWwml.K Sjwi- 
new wdk pencHs. m*1ches. Fr« Detmla. Gc+d, Ftfi 
24&36IGC:., TvHOa, FL 33623 

BUMPER STICKER PfUHTING DEVICE. Cheap 3-mplfi. 
Fortafito. Free CetalH. Bumper. POB SMtOGC^. Tampa, FL 

aa 

' TjEAnNVoW~TO SiCe AnJ MuXt M^Vjy FREE LiSI New 
wadsf EfflUpfeU^ P.O. fio* 444+4, CutoYtoua. OB. 43204 



NEW Mereades Benz, SiSfl Ai monthly, BMW. S&I.Si. 
. , QunrtwJ. "ATrln: F^Cr>, Bos GfJnr^^td, 

VASStSS 



START and Operate Your Nome Euainesa. Free Asl Morr 
Businusa AtPTueni*rt, P.D. Bom 855. Frtte&w-a. NC 2731 2. 



65 «.M+ WEEKLY! Rwtortfltomng leed <W 
3«rat5 oPiefl duni l^t Fn» informeucin. feeiwy fXrfiai ta 

MD. Ntotwry. N-C JSW 

OPPORTUHTTY IS KHOCKJNOI BIG MONEY car. tH 
yojra Home busmesa bock tolls to*. FREE ditods Gddan 
LH?a„ 9is£2 CAmwey Ln.. MagrtHiai. T«i^ 7736 & 



BATTERY r*p*f. mMA $9-95 BafW% Repair, FtE. 2, 
Unthm W &4+® 



CAflPFT LAVERS Enm T* T460C. Mcnfftfy. Easy Hbme 
Trafiing Ei*g Camrihd. Free- CeLflkng Carpet CmJts. 390 
DawStiN Drrve CeniadkJ. Ca i*&f rt-5 930 tt> 



MAKE MONEY HOW Irum BbCifti BOk 213, 

Wael^ngton. EL 61571 

NEW- J500 DO From one sheei ol Plywood (j jararteed 
OahMump WootoUt, 3KtO-FLt5 Facdc Wpy, Ll}t^ww l 
W ash 86832 



PRODUCE BEAUTIFUL COPPER OR &**5S SIGNS. 

Fast IrMipS"®*^. Defll^F 50 HiffK 3u^ 

LL7-C, B-J flare, N Y. 14023. 



SEIZED IN GOVERNMENT MARGOTS 5 RAJDSlI AJJtO- 

. . . Vans . Boats . fprnduto IVashh*: ^*n#f 

ttoma Buy Ohbh ■ Refill ftw Rig Pt*!^ Fik InlCfM- 

$<tn: Mmvl. Bda Mdrtjp*, LA 71211 



1480 W e e My htome mixing pfogntrrt GdccNrtHld, &m 
262U3-R Tamaran, FfahsM 333M 



MULTVLevel Malcidei. Two Oogotundtes Oolaife 

CKNei-M, ID Gufc dm, Suteun, CARfilS 

193.00 Emm Square Few 1 Plywood. IHugg Demands 
RaYeal^g Pnoot 25#. iRsfundabto). WtHdinn. Btrsdgow^tor. 
iMMim 

LEARN "Dw a«™ff of rupair;Tg jyrft 6ATOtfi#ai. Febuklufi 

prohu first established course. Apu EngtoMfing, 

94$4 Bdaa, Ala^adeid, Cahl. BM22 



ALTERNATW-SMf Heikjiking Made Fa% Start WBv 
dirt Cil^iL. ADM, 9bH 35 Batata, N.Y. 1*207 



MULTILEVEL MAILORDER I YOOTOO, Cm -|M.KE BlC 
MONEY" at Home Fret Gassttft Rtvnai^ HowHI SSCA, 
70 Awflnw «0ri«. Pmm Park, FL 33S65 



MULTILEVEL MARKETING -MAI LOADER. New HfflfWly 
ptu% UHIOUE mud piuducis equal RECORD BREAKING 
PROFIT!. Free inlwmaiofl, wLaitad cassette. . Dtpt, 
PM7, Ilia OokJfFibra, Snstoi. TH 



SAVE! Si GO Smtas vghj* Namt To Ey*iy Ru*mtA$ Oppuf ■ 
turt1i*s Ad In Th#s fs^t— Pius. Moral Ktauw, Rok i£32. FHrL 
Ml 46506 



Si .000 wtet% Htame Busmt=a DirN3tMy, 2DtfrPM, 

Nfjw York, Hew -orP. 10183. 

~ NOW I CASH in an HEALTH end FITNESS DOOM . . L4tto 
bf rei itbMv needed . . . Free irtomaltan . . . ORglniL Bex 
4B9-P7, Stone Mo uni dir GA 3MB6 

GfT Hurd to Mnikwdti Free De-Jula frlTOI. Dept PM, 
Buk 2?D35. Glerau*, CA 91204 



MAKE MONEY WOODWORKING - E a*y pnMftl n*<mg 
unusual qlftei. toys. pwwt»n». Fret dnt4Jt5 Warns, 32K. 
rnua. N¥li**2 



SCYENt^rtiasttxiBifWMea lo-fnaLa money PfQm tBme. Pari 

hrtw &f fourth A carmf Fmt 1 rfuinaMwi, Atsager. ^71 B 

CAKvi Btvd , Suita 81 B, San Diego, Caril. S^lld- 



EARN W REFAhPING WIHOSRIELOS, HOT H£PUM> 
IHG. PROFESSIONAL TRAINING INCLUDING STEP BY 
SUP 3UGINESS A NO SALES PLAN. IMMEDIATE IN- 
COME POTENTIAL, MINIMUM INVESTMENT FREE Bn> 

Chjre. UHra Ten. Kic., Tmfaajtm CPO 89. Pnpi PM, PmK 

NM8B34+ 



ARAB CONNECTIONS : Over 259 sour™ Fpnar™ . .n^. 
tors, wnportera hum SAUDI ARABIA, KUWAIT, etc GREAT 
OPFORTUNTTY, one osai could lei you RETIRE. T9.95, 
Ara&eo IntomutAsnM. Bon SS87FM. &HYenpwt IA 52809 

HAKE SHj HONEY REPAIRING W1HDS+IIELDS and 

PMH* (jat*&i Efm up SGO.WO ytarty, Serxf far va^jadte 
J=*e ft*pw Gl^-Wed f^tani, Bov p, Bmj, Oft s 77 Qb 
503-36^1156 



BECOME A Cfim &aAHc‘ fcfcnAHfrl NmAmM 
Site *1J2P, TubA, 74153 



NEW WON«R PROOUCT![ DwAiA Best &xk Opetwr. 
Evtaflic Pwffl: uili*t. SwMiFfA WAD J4$6 Irtegrty 
HayaA-*ICP^K, to 247P C uant, AL 36361 



SELL bodtof. &y mart. 480^00% prtrtl. FrAi Sain KA. 
SpeedilMOKa 23800-74 AjrOia. Beefard. Ow 4+148. 

115JOOO - F+D.D m ON "A ACREt Tumor™ w nowt New 
Hydicipomc* — jmasqwnaivt, arattacal' Free hnftewiatort 
fioWn-6, 9 h iW. Branham, TY 7?S33 



"MOW TO Start A Day Ca?a Bu5Jhes.g Ai hj™" EASY 
SlsCa FREE QMilt Wh»; MaStor Gtactai. 6t4 Cfxffbh abett. 
Rc-ymtod. PA 19480 



TAKE Catafcg Orders, We drop-sJvp 2500 tsesf ielHng ape- 
Ciafrjf pmducln Lpweffl biw whoMselt prices hniredifllt 
dtrtTVrtry. SfjfediCuiar *kit^ biarmsa ngjpdfhartfy. Fr** Bwk 

SMC, 9401 Da Soto Awe , Dest. 2&A4. Chaiswonh. CA 
Ml 1-4991 

RECYCLE METALS. NO, NOT BEER CANS I Easy *4 ift 
#ettdyi Frw intoiiwtficjn. Recyder, to 165? flreNwm. Tx. 
Tfm 



HUGE Prrrtfla Wbo+eta'-ng €hw J£0G f toms Double Your 
bncame. Rnngit Giert Catalog CiPdweH, ?iA Mflumpn 

Bill Court. H& (AiRS, 5C 29061 



STRIKE 11 fliCft with UiiMW Mdlwna.rn RmN Seerrtt. 
Fiat Detain. R*ynoAM to 4+51 1P7, Oc+urtto. Cmta 
43204 



GET Rich whf-= wurliing M hun^n Hit rrajre nfarmalton se™3 
$1.00 tor aeptsrtfi, Rt. 3 r to 1270, Onaway, Ml 49765 



HOW Miflf Order UMirei am Made Mai Oder fp + H 
iflvea n&de seonata ot how to awrt Inom. acralch and Wort 
Yo«r Way to the fap- Smd ^lO Sell Addressed Stamped 
FrTVfatap* Loi* Jonw, 375 Si+ka Aye. Brwtayn. NY ll£l2 



AMAZING Pnrttt Railing E+rthwOrtm - Eicrling 120 p^n 
Book S5.50. Mcunlan 25023B toison. Bea^&neek, Oe^on 
970W 



STARUHO totaW? BUSINESS CARDS— $BL99f Sam- 
ples ZPS. to Ml. LiLwlyy^t. rtmcwi #0044 



BEAUTIFUL BATHTUBS RE&LAHNG SYStEM Earn u fl 
mpn#y leg^my AMe«. tenrimh: We. C W (313) WB- 

6690. Writ: Unqufi CHkngi, 26620 Grand River, Radlc^d. 
Ml 49Z40 



HIGH InriKHfift' 5ia-r PicMabie travel business el home 
+ritfiqid e^peiimea or eagwal 43 00 to; ln#e«httticn& i 
Cmmantk «3it'P Ouams Bhm.. WrwdPdit NY n377 



MULTILEVEL Thpl WrykSi * - - Ewn Money FAing * * - 

Fftcro. SR1BS. CiwidMrart, Ge4<^* 30?® 



UNEMPLOYED'? Do Whet 1 DM. i& Proven Mortoymaffca?® 1 
Krw Wferk. SprtUh' yV^Jdwpfervg &r t+gn- Wqnd^fking. 
SS.DOFfif Set. 35.DC Bolh Sets, Cdyera. 4071 N. Pesadena, 
indianap&is. iN +8224 



BUY BELOW WHOLESALE! to o*w 2,300 to-Mmg 
tterns Ai Ftotnii Stores. Me+ftj., Ueil P#*e^ Per 

Free lrA$rt1iatton - Ea=l-Weal 0t£itibt4tHa, lfl+ A PemuHni 
Plate, MSLa^eo. HHti 66768 



LEARN SOLAR H EATING TECHNOLOGY AT HOME . . 

Free Detais! Scfaneqh; Bo± ' 3282-6. Si. Louis. MO 60147 



LEARN JANrTOHIAL TRADE (bbOrilel 53 98) iFitra Dsceils 
SAS.E.f EV Sup ofy, to 4?®, Duv^l Washington 94010 



EARN HKS PRDFTT9 to Pmv«n Home Busmesses. FREE 
DETAILS: McCain PiMwrim. to *42. Reran?". WA 

wm? 



MAILORDER QmWTUWTYi FMprKr-i 1 00 MmyiTMtanv 
Reports, 10£»% P&otf! Datatis Free. SASE. to 2 t 03£. 
Ptwww, AZ 35036 



MAKE $260 A DAY AT HOME Ritfnxfrg Biby Shoes, 

NflflPM, 3» Airport, Setewifl, Fla. mm 
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(CdAlinuHl on nail peg*} 




SU£JNES$ WPORTUNmiS 

HAljOftHH WEALTHII Co^Hwe prdln-makng b.r 
FREB detail* CKSA* &» 2®7t2 r torn* t>w wise 

ARAB HU Si N E S5 M E ~ ti*? 
Rndei fees Pad. Ini. MiddtaEaBt Assoc,, 5291 

Fin* man. Huit&ogion Heads, GA S65&4& 

START A PrdlrtetJte "Hemp O iisnd Burunm Of Vwr 
Owice. -Hew TO'" IftfcjJTrtfciQfl 11.00. Twtobftiid CflL, Dtspt 
174, Bon SI. East Aurora. m 1*052 

BORROW By Mai' E500-J25.W0 Fasti Eisy! ConlKtentia 1 
ftir *ifcj ap|3rti5it5tjn write: Separate, Si 20 CreitmOte. 
Nawsvdle, TN 3721S. 

EARN &q. J*Srt*f! Easy tiuHrws-s. 5tarl 0*iHkft*. Mahonal 
iwn sarna. esaA. Ctportuoity, to' tWOP, Laa-teia N^y^. 
CAWS 77 



RUBBER Motts Ipr eenwmf- Or plEiste* H make animatf! pj 
H auiMX, send ffi.OG tor iai&og. Fleria* Mud. to 1*63 
4J^Kftonvi«#, Re 34S06 



STAY Mi*e McirvfFy toMSy. Quickly Vattsblc. F*i» 

n_i-_i .i,l.. | .JkuA-- -jh. 1 f-. Di“ iLI r^... ,■- . . ' - r ■ • fjij- f~£_ 

—■nJbnM'.. LJTClDtJOfn, J&Ki-mM, Kttttf KSI, '._■ ri I ogn 



HEW Luxury Cer w4t>cn4 costi Write: AMCO S, 1&H Mate 
Ptowm IN 4<n« 



SW-60 weekly 1 wholesaling pad wm. unjust 
W*te|Jert, to ?, Sired, W 1 546 - 7 ? 



NEED omM tares- ^ ttan^r jpi v Skj* Cred 4 ? No create? Let 
w deJp. to* Mw? 1 -31 7 439 1 ?f 2 Es.toe 

" SELL Bart* by htail. DMlMrtip-25«. Hdwttl, to 
44IK-PM, Efewarw. W» 54165 

" TARE PICTURES FOR B ¥3 PRQFTT1! PHOTO PR Of ITT, 
607 ftosnrHw, Drowmiood. TX. 76601 (Stamp Appnwa- 

sell Sensational lowest burglar alarm. 

Lghbitrng suttpr Ejji^p&iontt Sufrpte taf trtel 

NOflfYwtal EtoAiC-PM7, to Ifrtfi, MlchHI, S- to- 5?£S1 



FANTASTIC MitAQnJSr ej^urrCy Plus Sis MONEY 
MAKING FPdTnk^g &&iyj $2.00 To: AJM Enterprises, B.O . 
OD N&dti fidgety Avis.* to/borougin, Om., MIX 1T7 

SCHOOL TEACHERS . . . ETC . . . DftvriOfM A Sifter 
P»omsJ&te. MfcitFL**** Business 01 y«* 0*n 

GREENWOOD, PQ to W, Mimy, Utah 641&7 

START VOUR GWM WI>W£HtELD AND CLASS REPAIR 
BUSINESS Km Availfl&te Ft* As Law A* **4S CO Great 
Ejteniwjs RptooW COnlM: L*ny. CGA toe , m W 3AO 
Placa, toe- 2, Artsursa 65201. iecail 2&3 00G5 



9EUGFTU ... lOO^t PROFIT? . CWV P*U»d. £T 
SWiWA Ag^murt. QntftFio HIS 3T4. 



UMTTED OPFEA. » 0 % PROFIT POSSIBLE SELL Mk* 
TECH U OLYMPIC GAME WATCHES, 2i E^urtt?. WRITEi 
Ham » I^Wrte, 1397 W. &TH Sr . Jurnrlh^n City NS toil; 



H FREE'' - - ICC Uor^ Usisteg R^ppHi . feiHco. 5U2 
Mffiqpdlier. Batten. 36134 

HDW To Stan Ard Operale Vdl.' Own Pr^riaae- Qui.Tt^ 
As HofPffi Write: L« Em*i**iH4, Ban 80DG2PM7. 
iTu^jmipcite, IN *624^ 

YOlffl CmvMe Oume To A Portun# By Ms# 1 S#nd $2. 
to^ireh, PO to S 4 S, Nsfig, NC, 467*1 



WORLD'S BARGAINS: WhCtetate tN- 

Japan. Arrwhcath, 33 tfNan. Notteiy Be. mit-^ibs 10c. 
SUB- FREE CATALOGS- Frap InEpmii 
fiat; Yltofte- Baii IMB-Taa, Fr«Fitem, CA Mfllfl 



CWT RICH is*ng OThCR PEOPLE'S MONCY11 Uf^w-- 
arftilTh§ 4wWH FREEII Fto*ii«h CtoURMfcfe, 

50-7. aihrw^i, NY 12519 



GET RCH 11 Secrw Law «iwah» datat^ -i^rtssi-emte smd 
mdHIl WSfcJst FRiEI WWWh’WB- 7 . &fcm NY i?SiO 



Piano Tianinf teftTte6 gfcw^ty ai hofm' 1 tnternwlw. 

Cmpirn &choal, to 1014, Jup-ter. FI £3456 

CONCRETE BLOCKS MUa by hand b buartm or mm 
[yotecl. Lrttte n /ti-.rTwrTL only basic Afe needed $5.65. 0. 
W^rrwa. PQ. to 16544. Ckytste. IAO 631 

AGGRESSIVE? AMBmous? lAactwitcaHy indmd'i 
0*ily* toil. Easy Wpi*. Limited Arm Av^Ie 
FREE INFO: ASWIsS, 1250 ftaule 315. Suite 135, 

Yflkea-ftwra, pa 16702 

CUP Mdwbfiiipai Itenlu ■ 52 ■ 525 EACH!! FREE Repod 1 
OEpptoB3-R8-7. lit 12519 

SOLAR Heating §&alft6d guiLhly M Rdm#! Free mlui-rjliw 
empire School, to 191 *Sl Juprl^, FL 3S45B 

YOUR Dream. Suocaosiy Humt Bui iwaaei m&\ u'Il- J- 
atote Free BsteMi. Draffting Baartf. Sen 1 063 -A 

Cc*1a Mm, CA 84646 

GET RICH! Com el homa, ¥im mfermaiiori. THygtey 

Fnteomsas, 33S«P Vixogo Wooife, CA S4»i 

RECONDfROri USe'dViCTCLES. I-Bnte?hc Pml-^i U«- 
Efliial FRGEI Robnson, Pj& Boa ipiC. Shed Hills, NJ 
C707B 



LEARN MiRflOR H£SaLYEflf»a Free Emwmalban. Wreto: 
Elliin. to 71, Fbte^S, PA 1&X& 



MAIL ORDER RICHES* m* Y*ur Pr^Kte tol- 
moa. InpMaiXK and Cip^a: Unnfr:*ii$ijry. Frpi: Cw^- 
Jerko, Rt 2, ShaMwe Road, to isiC, WMaiatfhie, l«ua 
7S16S 



AUAJ1NO! Pnpdri?®* Home Businas*- Free oaia^a. iK 
EhAftpwA. 47D*P6 Ambpfwosjd O,. Certebad. CakPevhi* 
3290B 



won PROFITS wrm CUSTOM t-shirts and caps. 

titespensive. j^oiessi^al ?reai Irsns^at M Sup- 

piifa:. PRESS MAS1C, P-Q, Ban 220® iGCH, FI 

33323 



NOME Opa-dltK: Byfiirwss- Frid PrHOiH Am-rr r^in 
^rateipreMS. 3236 Suckir«ghBrb Cr.. ByrtmgiQfs. 2 ? 2 i 5 

OtT AHEAOM Worn waning* m yota owr piBrtltetia buN- 
rteBS Frte DwIA^I? Tnrg^l^y ErtifrunilW, Oepl, 554 . to: 145 
MirtX. ND 56702 



OUT OF WORK? NEED MONEY? £1 jQD pHpw* 

■f^w hcs« to dan yote o«n iN-ough dtauiM &d>^- 

;aang. Pop Liar Mcdiar^c*. Deffl. HC. SS4 W. 6701 St. New 

V£fk,J 4 Y 1001 a. 



MONEYMAKING OPPOHTUNITJE* 



A GCLP Mini in Garsga Stttes Daiaite S2.&5. Cetel 
Mn-14. to 5152, Hb Fla. 23063 

EASY maim^er ira^Hiiia cjf seil^rg grfl Hems m "€a marten. 
5 Ate* Cor^tem, 1 1 35 -A St,. San Franctsca, CA 

9*133 



SPARE bfflfi 'cfluivj iri Yirtyl Hti^n Hug# rln-Tr‘ir-1 cpalr-^ 
e^cepsianai pr^^ we vjcc-iy everythtep. Oeiails few. YIP. 
205 ? lAjmrdw. Chicago, Wl 0 . 



-FANTASTIC aasning^ maAins from ho mail Qrtsr. Rush 
-E-lairr^. AiVJrtisifU Envelope brpin.-nl, PH KlYAlO. F^t 
Ifl^ietefdaHa. FL 33316 

MONET from dscanled breal Oebufe, Brownta. Bern S3, 

Iradwna 46036 - 



MAKE PVC PIPE FURNITiJfii. S30.CO0 year spsraUme' 
E&Sy FHM Irteimaikifi. OtHm. 771PF, Ground. 

W^lrngton g^ 6 D 4 

&UPiFtR SjntKEH PHINT1N0 DEVICE. Cl^dp S^T-pte 
Prptekte Frwj del»**. Si^nipw. POB 247BH&3S. TamfML FL 
33622 

FWCMRTAflLE cold Foa PmNTEBL Parwnaire Buw 
ws Cards, pencils. Frw QeuiH. GnteL PCfi 

?4^GGJ. TBtfNPH. FL 33623 



STOP ' RENTING’ ' MajHtg fcsts* ' Bur' mailii^ bsla fram 
yjip^icj?ad ^pvwrtitote apj-rrsis % a kw 31.50 thou- 
tan* ’RENT" to athgat ipr Si 6 , “140 Bend Skimped, Sfc.l 1 
-HiSclre-bsed Ixjsiiwk^ ui vHlDi^ 2521 -D %% ®i. Sp , Grfpod. Ft 
33707 



MAKE Rutibar Stamps. Pvantabta Busineaa. F>m 

C*teiH- Sanmpec, POi S3*»|GGa. Tsmpa. Ft 33622 

MONEYMAKING Sptel'Tim* llotuf BuBineue* Free 
■e&on iM tehumaiidri carets Umtte Press. P.o. to G7J, 
tfeikm. MtcFpgan 4^139 



MONtT lr<rm tovr.j^hng hohty 1 New ixsok r aveiis hsw 
Qr% te.DO’ Sanal^fean Gutethlwd Hpripge, 17 J&PN 7 
Jiawiftid, E-UMgf|iDi;, WsiCdnsin 53509. 

EJCCMTI HQ S25H O I J P L Y i naSUm* . Unique uctwhijr^y 
mshing ussjemW^ pradiMSs at home. 9Aen4i, Drawer 42SP. 
ffichEPdsc-f. TX 76 rt 8 fJ 



LAWN HAWTEHAHCE How lo make your GREEN 
THuMfl- make BiC 3J3J lor ymr 1 . TaNYASTIC SPARE 
TIME BUSINESS . . . Fn&t irW?«™iro*i Ongiml. to 463-P67. 
Stott* Mountain, GA 30036 



NEED EXTRA SPENDING MONEY tor :telziitr. -wnd S?.<W 
to D S G FubUBturiQ Co., to 567 □*#. Pm-1 ny 
1*610 

HONEY Mcrete. uve fiundrada! 13.00. *254 Maryland, 
0fe$p. CA 92*1=53 



SELL Wattr-Ertor^ SdiMibg PtodndE enar^/. to: i<7. 
Jtfflis'Mn MD 21755 



110,060.00 CASH! 21 Davs. Dfttejld 5A5A. Bax MSRS, 

HHIsbSrO, OR 07123 

NEED MONEY FAST? HP rt 1b gal 41 Id 1753 MM week- 
end Rush S3 60. Deawiy Desman Sy^ems. 0«p4.-4. 4535 
WNfl S& Hie. 571, W«: Mihgn, QW 4B363 



LOANS Hu* ard « h .® re tp porponal h>anr. hw any pt?r 

pust Send 52 W T4: CdLk^i HaMArth, to 2710246, Ddllfi^ 
T?C 75227 



OUR GOAL 11,111,000.00 A PIECE. THE M05T COM- 
PLETE MONEY-MAKING PROGRAM EWPM W» Free 
Irdternaikiei, Richttn. l Fiurway Di ¥^9fy, PA 

BORROW by Mari! 

Fot irrib aapticat^dn w*e; Aoeufate, 2120 Creaitnaerf, 

Naahwlte. 1 H 3 tSi& 



15W.00 WEEKLY Rating CiactHlpd Thw, 
Blimpl-. LaYaJteyi, Fpt;iUin. FL. 12433 



NEW Lunuv Cw WAtwul Coal! Whta: AMCO «, 1501 

h/mi‘i. Plain 1 sfld IN *6166 



GET RICH11 Suci&z law sniashK-^ dr^jti — Swing* Canh. 
Ci®*1^ FREE report*! WSAHhWtWBM-7. BllltefiA NV 125^0 



MONET MAKING SECRET, suwenlvwf -esuki. emails. 
375 Gujld. Suite 602, Reno N^vk^ tt-it^fO.: 1 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
YEHTISING. BaoW^a ihd m* yrju hew td star! your -bwn bus> 
neaa w4ln Clamied Adv^niste^ ONLY 1-1.00 FOR BOOK- 
LET - <S?0C wtpw retundabte with lirtl enter J. E.S. 
GRONOWKZ, POPULAR MECHANICS. KPT. PfilCl. 224 
WEST 57TH BT„, NEW YORK, NY 1DQi9 



RABeJTS'CHlMCHJLUU^FUR BEAHiNG 
ANIMALS 



AMAZING F ,, c:li[f ! SI 0.QO3 Yfcflrly n.ii::ir^j FUMnte &y 'A'toI 
and Ehwo^'nt? retails $3,00. Angora, Malld 12, 

Msntsna 5ft53g. 



RAISE RABBITS SUCCESSFULLY fifi Pan* tokietTatifi 
to’ 31.00 American RaWte Aasn., HI, >.Q. to 4?$, 
B : Ptt“naflCCT. femo$ 61701 



550O-S1-KJO Pita'rtfi Pkl” rrtLiing rnhh^s l^jr y* Free detmia 
MVhite s Fli Gmry to 906PM, Pft^ Htiitdr, FL 



EAJ 1 TI-I WORMS, uvt BAIT 



fflfS LrtefBSure. Rate Fislwrerms. Cnckata. RedwvflL-™ 
1600-16.05, 500O’S4^.SC, ton pn How arto Y-'bere to Sell 
wrfrt Qr»r. Canaf Fiahwo^ne, Pu»ir». GA 3i 700- 



OF INTEREST TO ALL 



GOLFEHSr Hd* In mo*.B putting mw [ Ad|USlmep4a Kf Wa 
0Fld yduT putter. $2.95. C. Darr::w5.. @q* 0??, Cstehn, Qlufi- 
44701 



FREE Promdlranal flu^um*. Concert FickelS-. BLeffid*. 
Irriotmabdfl. flany Pu£ili£Mi£p^. 477 E?nd SH*M RrucH-v-n, 
NY urn 



VACUUM CteHfm -UiTOURt Pitottt Mew Ravnw* 
53^.95, Kirby, F4HW Outfen, Cbmp^cS, Dciaite: ARC Vwuiimi 
Warehouse. 7U21 Bumai - PM, Auiite. T*aaa 76757 

FREE M&ney &ayw»q Mwwy MaAmg Sair iwavemeYri: 
Cararag. EAHIADNfrf. P.Q. to 16+9. frwtoaw. IL. 
60455 



DISNEY artist BhOWE ydu h3w Id draw. Fir$r ?«l*y tetfK3^i 
FREE-1 GM youre today* AVi£S-F^17. 1014 N,W W^gh:, 
Car 1 1:2 An* CA 8(3701 



AMAZING ROTARY SHAVER F^n W^tidUl Etocmc*r, 
Kgr^'n-T-p Bmuc-trt Steve Ariywhare Anytime. Un^un Wotid. 
26 YYetz ,*ji®ii(jrth Cotet. Oowtesa Grows, WWr^at- 
66516 



OWN A Pumw Qf Irxfean Lfrld 1 > T" Percteta For Ca*4 Y^y 
Will Ri^fev* A CodiiiMte Of tieml Hescmi A Lilelirfw Hop- 
nrgry Member Or bud AH Tn&B. Send S3 00 Drd^rangOree^.1 
RaaiiTvaMn, R4j, to lW. Maoism. N.C 20364 



FREE MEMBERSHIP. N^ai Mbgrtolmg. Gr&up Farmi^ 
Nalh&n^vSe A-U-vfi Duyu^g Grd>cari«5 Frgm PigdUddfS. 
CWi)it.C4i55eEte.S2.0Op&Elage Mafteiinq, PD® 3042 T*rr* 
Haute IN *7U0l' 



SAVE - MAKE ^Out :i‘> r i LDKrm^ln: li'>lio*i Nay^ tupgf &ott 
Ptivi. For rormiAa £* 60 asfed SASE id: Lee. 230 ? Ham^ay Cr.. 
Kflngfls 67226 . 



PREEF P^r^tonRd Muriter&^R Ste?! Pfidlo! ISASEk to 
1201PM, "jiK-amt. CA &207S 



NEW PRIVACY CATALOG FREE. Hm »»l£. 1|- 
nanws Create new identity. Avoid auoreillaoee. Ecten Preu. 
to (§41 0PC a F-DuntHHi CA flflTJfl 

ELlMlNAlE LO++G DISTANCE CHARGES ti it-rimUur On 
Tiiti: System k Y-dur* Fur Sirj ilndude* Postage And Han- 

dlng;-. Digital Dvnam ua. P O flOx -36236 Cdldr^ito 
tomstKi »0S37-«E36 



CA5JND GAMSUNG. Wid SThsyMrvSa CpnlKtenlteJ tefor- 

mation Free. S Rcfiseds. Staten island, 1O306 



GOVERNMENT SURPLUS 



IS It Tme YOU Cdil Buy Jteeipe Fdr 144 Through Ihf y S 
G®yemnwit7 Get Tm f aeia- Today! Cau (31 z\ 742-1 1 42 Enr, 
7iM. 



• GOVERNMENT SURPLUS” JEEP& SSO-OOH 5jS» 0.000 
Bw*! Ciyinslafta Intarmwicn YotF Ar*d 1^84 OFFICIAL 
tHUIcTOSY. 52.00 (Guaranletedi SURPLUS, r,A736| 4620 
Wtonjin Nortfwsl. WASHINGTON, 0.C, SW15, 
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GOVERNMENT SURPLUS 

0 . 1 . S^rpJjt. Hi^hmj. and C^-npinf) £ qgipnflnl S 6 Pape 
CrtHkjg E 79 Q. fMegtAin^Hpiy, 1 ?’M bknno# SM. 
Fted Btnk, NJ 67701 



BANKRUPTCY 



FACING BANKRUPTCY - DO IT YOURS€LF, Saw 
mo m a Man in Uswy*ti F**$. 5 ^ S 3 - W ip; to 1 SB 1 . 
Httrtfcri. Tea** 770 S 3 



LOANS BY MAIL 



LOANS By Mj*iI GuafWTtMdl Borrow Any AntCru-u! Fuw 
DeiaOs, A«Hi£airon tohad 1 Cra(Mms3ta*&. Boh 507-PM. 
Flwai Pam. tow Yort H002 



ii«% LaanGmrf H.0M So SS, 06ft NcAodv Paused. P.O. 
to 420. Brwttiavan, Mw. WO* 



(LOANS! CNN SIGNATURE TO ■ SiOO.WO 1 Any purpose 
Wj**; Elftr. to aOfrP. East Hodwwijy. tow Vo* 1 Iftift 



BORROW Las.DMJ 0¥»rmgtil " Any Purpose Keep Indwli- 
rafefr! Fw Report! Saccees Puaserth. to sfi^AT, 
Im^anapofe, Indian? 4421 fl 



MONEY Pr obfeme? Free to* dwcnbea l«ni L Cash, 

LtoummtffTl &rant^ Oh*f Kalita. la irt Wu N t 

Wiet: Anoc-atxn. Bdr: M-A4, BnwUpi. »+** Y«k 1 1235 

BORROW ‘wAnr*#\ Frt« dsiai*! 

InfomKJT^.Pfkt. sue Pt*L to Frinastp, C A 941 09 



BORROW ©W-J35.Q0 &■ CoMgm- C4fllid*f4P 

ImmrrtJlfl Rupert**- Fr*tr GvfeUl to &145S4M, 

DbHU> Ttttl 75331-45*4 



BARC LAYS AHERH3AHLG AHS BY MAN. COfwfctoftf, 
Dort&dm*liai N& CuHtfral. P.O to 5425 . AtoantlfiL LA 
71307 Teif Free 600-55 1-65 72. Not Available n AL, Aft CA, 
DC, FU lA, IN. PCS. ME. MO. UA, Ml, MM. OH. OK. OR. SC. 
SO, TK, WA Wl. 



CREPT REPORTS . YOURS NOW AVAILABLE BY 
MAIL IH J4JST A FEW DAYS. Vow Pi-tv 3 1 a FA* F rum AnwV 
[u Lugosi Co rumor C'odn Comply Sand 122 50 lw 
Each Persera Report so: '^orffi American GraH Bureau^ lflA 
Horn Si reel , Salem. Mue. 91970. Include' FuH Hams, 
Atfahn. Zip, QrtMtf*. SGft 



BORROW By Mar 1 Frfrt DoHiia! MBG-PM 754 to 2295. 
5anthi3hy. OH. 4*0710 

BORROW FROM HOME[ Any p>y wrythwhif pw- 

cosa. wrlhirt 30 drrys. C&fflpausnfe RflltfA Alsu, ytki tart o&rri 
suiKlaatal ncopw u a Money Agwnl No Esrpenence - Own 
Howe, Ndunal Company Id uari ave?Y w*y pc*JW*. No 
&mmtefcs! Fra* Data**: DEG. Dopt lfrC-r. 11*5 tofch^r 
Avenw, OrMlUhi. HI D29M 



NEED credit sards? Banftupr? Slow CracH? No credit? Ltfl 
u£ hafc call Nqw! s 4l7^fl30 1 712 Ex.-CS 



BORROW tlOfriUMuOOCI Inslam Ropkry! No Co '^rml 
Flu^ Siompad Ffivakiw^ Financ.aJ, to 54 fl 7 iPp, 
FWUriWl, n( 7 &m 



DIVORCE 



WHWIHG Infarmalcn J1.00. MEN'S RIGHTS 
ASSOCIATION, 17354 {LywwJ, Fores! Loire. MN »S02S 



PERSONAL 



ASIAN, ELjw>pwn Iriesidfhiji' Fn#* details.. Itftef-Pattfie, 
Bax 30*PM, BrmirHT'an. MititiryAn 43012. 



MAKE Fnornfc wUfakto ihr^K rriWfUfcOftU umspdn- 
HmcB. EtalAilfi r-we 1 Hefintri-Vailaq. to 110653 PM. toUn 
11. W fienmny 

UCRUONISUS TRAGIC TRUTH, Stamp Appmcialeil. 
ASTRA, to 577, arsWnwdk^j. Tlrik 75246 



SiQlE OtiHOdnt ni i 1 e i ed tompcd envffep* ®j Ann, 

1 7 1 67 totter, tot!*;, MmhiyJii 43219 



COLLEGE DEORtES. hifli Schixii DLL™*, AyPiemk 
looKing Nevelty. Free CoMAp- Nartcw^i CvCitole. Oi^ 
PMlGl. sth AvtfHie. New Yam 10610. (2m 765-36031. 
EM 100 



HOUR ROflCSGQ« Gen rtnlp Vuu Fir*? told 

DfVidM*, Bidhtime. Bmhpto A 1300- Gufeameed. 
AMnwww. to 244 PM7. WAtoMd, MSjB. 01380 



UHVEMHY ITiORiES 0T SPBdAC EVALUATION ri 
EYSSTtaG Jrl> icpwlfmot. BiucalKLyi, AtftievirnWnL f«L 
Ire^punpv*- G*i (314-863-1791 ). Or VMtS. BOM 13151-T7, 
CdLifdfeUL OH # 3 ff 13 



REMAJUNG SERVICE 



DEPENDABLE. GPffadenSiv .Romping. Pujlnl SWippS. 
369 t-PSt 900 Sdrfl. to U*+ City, NT. S411t 
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COMPLETE to™*. ftn^wQr*f 

House, EI4 LaXemonL Deflue. Oeergia &&720 

UNUSTED ADM ESS. DwhI end wrtlklefW flwwt* 
H 00 &^ta. MhJ F.ifwandirg tow 3050 S- M*n, 
Housicn. Texas 77925 



CONFIDENTIAL Man R^.n^Fw^rd-^. Mail Drop, 
to lWMPM, Wanda. R J3S60 

RDUIILS H.00 MCnlhly Sa^iC*' SIO-fflL OenM'h to 

167. Sell, 9023 1 



RCUW^ PtanHvri^ W «h Ywr CWKISL 4 » LttHNM. 

N^sh Enn, MD 21»1 



GERMANY. HemellE 52 DO. 'Kfyoes postage. Go^damral 

Forward ng, Recetying, TWO, PPvt^fldi 1145, 6430 

GelnhaLoen, Pgft. 



PROf ESSbONAL - Uet Wr Addles. Ma>l Pew- 

inft^™*rdwg. tod SASE tor Infc T fl : The fat 0«k*L « 

Nd-;|- Mam. West Hardtad, CurnaclHJUl 06107 



START YOGfl OWN REMAJUNO servKv. KasaArf. r 1 S3^ 
LtS LaeiPi, totu. Ant, GA 827K 



NATO MAIL FORWARDING Dtpe f WMe efriVrMi nilk^iai- 
ly aund irrisrnallonBfay for 27 years. Write J4A.T0, to 141 1, 
toawtff. Fs* 3397 B. 



SECRET 1 6efe rQfWefdi^, rertleils Express. 52l? 
&KJth BurinwigTam. Tacoma, WA &6409 



REUAJLIHG 20$ Furwerd Tg llS.OOyMrly. "Eounainnir , 
BOA 541. Ephi&tB. WaahnijiLii'i 90323 



MISCELLANEOUS 



ORNAMENTAL Iran Deuig-iH B»k; ur 1600 tmulilul prur- 
midi aesrgoi Vsr rflilihye, cohimni, ric. r.-ot Lceraiu a. 
CunnH^wiiL to 2QC05. Saffi La^e Oiy, Lfteh B4i aa-DOGS — 
- & 5 uin mo 



ONE Fw Wrfri PJrakffliK: ^ hn» H. to 14GS4Y. 

□mu. 75214 



HEN. Dale easily and eucctnUhr- Simpe yuidtcouk 
eip^lns FwiprOdf nwrihrf Hghiy fMcMoL Ten dey giianrty. 
Sprsa^^ pnofr SSjOO &rrfy. ViflalaM, ft 0. to 15?5fl-V, 
to Diegd, CWOffllB 92115 



WANTED MrSCELLANEOUS 



GOLD, Srlver, rtefima tl Mercery, TenlalLffl. tonf^efr 
uawd tree. Or* assaying service. Cell WhcJasale TerinriaJ iof 
free: 1-900-932-1010. 



SCRAP SLYER COMTAGm FORNUFI CONTACTS, 
Srdwer SofafiK. svrfr^ ObM Plated. Fkfcert LhkiiL 64 ? 
Mynia 5t., Duaben. NJ 07202 



USED Ccncrew Slaluarv Mokis Sand Pace List Hagpi 

itlC 2 WeM l 0 S-St, Ldwpt. IN 46336 



6LCYWQ Tungvtw^ CwW«. Torgstefi. MolyUderurn, 3ihv 
tockrr. Sih-w Cumw^. ton Ptatfinym 600-301 ^&14 Ohia 
Z 16-53 1 -3533 Cd&Ct 



FOR SALE MISCELLANEOUS 



SILVER FORK-TRUCK CONTACTS AND SILVER SmJm 
CHEAP. Aoberi Leszcjak 652 Myrtle Si., EKzaselh. hU 
Q? 20 i 



FACTDflY DIRECT GATE OPENERS. COhNROLS. 
SEPACO. 625 N.W. 41 SL, Saaflle, Weali4nglDn 96107 



HEARING AIDS 



HUGE SAVINGS timmate Dealef Marhupe. ^ae TrtaL 
&ed?Jiei WT*j+**sj|fc&, T^rmp Arwigwtt Qa$ ToU Frw 1 ^ 600 “ 
3&101Z Or Writu LkjyrJK-PWC, Ritklu-d, iL 61 1 SO 

GIANT SAVINGS All Typaa. in-DwHEm SpetMfeti hkmth 
TrtaL Teems. RrtvMiy, to 59451 PAL Clitea^e. ip<wls 
66(59 



SAVE Han Buying A*d$ by Mml Ul Mtpgr Srards AmHINJte. 
REA Compaq, Box 36*. BrdgepoT. Ohio 43912 



FREE HEARING AkO CATALOG ■ ty mg.r Wnrr- 

■ MofiaySs^s ■. 9530 PIA 7 , Langdtsn. StpoKedft tolbrnte 

9110 NOT Mb Irt Gtlitpmia. 



TREMENDOUS SAVINGS On fimnd Nemes LeBSHOrt 
Companfy, Rfi7C. SArMoga Spunks, NY 1SB66 



TOBACCO 



PIPE SMOKERS SAVE 4 0% OFF RETAIL Gi0rx>ii4urS 
special t>end >pe Idtecco Haouiay dxKe 17.95 n bTsfed 
JlfTW only t*.Si plun 520 t) Upping hwwfknq Jolwri Ltd- . 
p.Q. to m, Fnmm^rn, pa. iwt p* ill s% uh 
tu. 



CfrlAH SMOKERS WHY PAY RETAIL? ^*tortrri 
1 0RH Ml btondgm *1 WHOLESALE PRICES. Tra* priG* 
341 LM . P.O to 4D3. Fatalerville; pfl. 1«9047 



PIFESHGKEflS^ OrsK^-er Qf&a*. Smoking Pleasure &e- 
6 ?ic«y Fitworesf No Sd* TisInk^q Aged "o 01 Per 4 wrtkwi 
f W S«?npte' 0 « S 1 W «. P«A#I* WOO House pf 
Tnd»cq$ a Palmer Mail. EWA ?A 1*042 



dGARETTES - floll Your Own Cealdin TdWW *. Psfnv-4, 
F-tfem Roiling Macivros. AcceMone*. Free Calaiog And 
Snmrlrt -Green Rrver TobffiXXS. P M . 8dK 111 3, OwewtsofD, 
K 4^302 



BRLaR Rip£ MaKe or repair your own. Photocopy or ariida 
Yw the de4aA*. Send tof X^764l t 32.00 1o; 
POPULAR UCCHAIWC&, to 1014, Rwfla Cfy $ia . New 
Yptffc, NY. 191Q1 



SCIENCE A CHEMISTRY 



LABORATORY ClMHttiC^ QMttwM Appmirfe*, Cetf 
ague SI .00. Dahi«e Sewnoiit, 9M 5 . SI SutHrt. MMOwOC, 
W^oortsifl 54220 



FORMULAS, PLWi, FTC, 



ANY FORMULA | ? 6 u«r. CV 4 K 4 * 1 .«. J. BefcrL to 563 , 
C'rttcegd . 60690 



LOW tol tfe RpJ Tartu Fdrfmaa Tq UgW CHWCMli. 
33.09. OaSflrt, 1 21 Sc. Hila, LOuiav Io, KY 4D?i» 

UONEYHAKING CHEMICAL PRODUCT FORMULAS - 
CHOOSE FROM THOUSANDS! CATALOG 35. DO (HE- 
FUNDABLE^: GWA3, to 193. BWAMd, WArtwwIn S30B- 
IHft 



TRAVEL AND RESORTS 



FREIGHTER cruises, lirtt flat* ■ thin fieo de*v! 
TravLtipa. AsaDCia^ldfl. to 163143, FkJSft&g, NY lias®. 



special siervices 



INFORMATION CYi Bn>HMifl. ferpeon flasaarth 

SpeoqJistv ^.15 Woedwie. Wdcdeid*, New Toils T1377. 



HEALTH, VFTAiWNS 



LFVF LONGER- report DM lands FnDtrpnH - PMsOT, 
4075 RULlfr 31, LvtrpuuJ, NY 1X46- 



EUUIMATE CONSTIPATION, kniwfl^ feeUwltor. Del- 
^t-densert rEKipoi Ub hew, $2 09 SASE. SAMZ. to 1 66ft 
Wauvaar-^ w-sceiain 43116 . 



LIKE ta fry 1 Smoking Send your name & Adtfreu wrtSi 
¥3.09 Ed: H. G4j*sn. 2t BVfMr, to San FwicMoo-, Cal. 
94050 



DISCOVER! h rind >ui.ng jwj? Food mktttva ertormaliwi 
y&j must hnaw* Ju?S $9 00 - Gyaranheed tod's, SlEMH, 
ftodse^r, WleklWe. OH 44002. 



FINEST Quality NATURAL Pnsdrtcls tor Heatlti, SWn, Hair, 
Gcdytuilftng. 24-,prtga -catoicag SI. d*toi*toDle. New Oawyn, 
Ekjx '069, Ml. Ottmanfa, Ml 43CH* 1K9 



FOR THE HOME 



BUTCHER BLOCK KITCHEN TABLE. Bu M mu dto-lime 
chqppcig fikick *ar your Vino. Photocopy oT pLnna A^ntabtS’ 
UendtofiPlaJ! A- 674 -A r juste: POPULAR MECHANICS, 
to 1014, Redw Clly SHafaotL tow V«fe, NY 10101 



WORK CLOTHING 



CLEAN ftecanmkmed Hsrm IMtofFnm, * Pants and 4 
SWiiS 111.9ft Pm Pa*4 Sand with Check w Money 
Dvdar Te: AnfeKft Whotoeala, P.O. to SSi. Anuocl-. TM 



DRINKING IIKATER PURIFIERS 



DON'T like A chance- on ihe salety of your lap wafer! Disrtifl 
fl ^reell flnd Wr^: Pyrir Wator. to 

53226. LlncolfL r NE 66501 



GARDENING A LAWN CARE 



WORLD’S MOST POWERFUL BRU3HCUTTER. 4^ 

Horsepower Eng-ie. L»gl4we*^hL Cyta Tnaa, Wcu-di. Guta. 

Free Literefere to^rking. Peteneen. NJ 
Q7S14-3W9. 



RECIPES, COOKING, ETC- 



HOW TO MAKE PIZZA. J3.00. Fti^hW, to l9ttlS P. 
Omaha, Nebra&ha E01 H 9 



A WEE err OF IRELAND . . . . *a 1 hanm* Offl.na Ivtah 
Code Bread . . SI .00 A SA&E. MDR AnfxtOMa, MlE- 
Gtliriti Avh. Nnrthrilgn-. CMtoto 91324 

BORSCH HuiS^n, 32. W ’532-91 Sir**, 

toflhbaJMlefrxd. Saiftaflchewin, Caneda 99 a oai 



EDMA'S dehpwr, oW feshtoct Sy,et?^^ toswm iO 50 
G.P.O. to m SuilJSft Ifila-vd, N.Y. 10314 



SCRUMPTIOUS Omtata Flocipee, SA^. $ 3 .^ 5 . 
Surr^n*, to ITS, l*m. tosh Qin*i« 2 B 3 BHI 



SCRUMPTIOUS BROWNIES Fait, fatty. ^vNMMhft v«cL 
pa $1.00. Tonrie -Josael. Box 525 Beverly Hills, CaUFbrfit 
9 ® 13 



|OMElnu#d Oti n«| ptgM 



Un 224 W#M STIh Strut, M*w York, W.Y- 1001 » 0rd« 

rUUlUCll EQjOVlKflMlU*9 M**rl 1 *lng btpt. p 1 2\ * 62-4MS F«m 

deadline for ADS; Copy wvs Payment must tte in toy Hie Sti d§y of thi 2m prso&dNng iwith lo? tNs Imia in 
whicn Dio ad m to appear. So* Head of Classified Sactim 

HOW to COUNT WORDS- N&ffiS grid address rfiuSl bd nClud« in counting the number gf Words in fQw ad. Each 
inrtial or number yawl counts as 1- word- J.J. Smith L £24 We&t S?1h Si n&ei Now York. htew Voile 10019: 9 WORDS, 

Zip codes ar© nol ccuniod . Phone # : 5 Words. Syfis&ote used as keys are charged for. Cray of State cey ni aa 1 word 

each. N>8w IkUfHSwwfi, New Jersey 2 words AbteeviMicms £uCh as C.U.D.. F.O.B., H.P M , U.5.A., F.Q., 5x7. 

16mm are oqyrtted bs 1 word. CP.O-Bqx 392 counted m 3 wends) Webster's I refer n alien el Unohhdfed Qfctiompf 

win bo used m our auahenty for spelling, compound words 1-iyphenaDons. abbreutenlons, me Pteasa make chocks 

payable lo POPULAR MECHANICS. 



RemiflAncft ft*. S 


is erxioaad to cowar .... _ 


Irwor&Dnsls) in. 


ififinftfsi 




E J 




! 1 i 


1 J 


No Cherga ^ CAPS 


T* 1 

L 1 


| 3 

|_ . 1 


. * 


1 S 
1 


r* 


< 


i 


T* 

[ 1 


1 0-557, W 

| 


! 11462.70 


] 12-560.40 

1 


| 11-174.19 


| T4t»J«0 


15-J6&.56 


[ 15-591.10 

[ 1 


17-JW.M 


| lk41«.« 


| imwi.M 
1 


| 20-1114.96 
1 


1 31-1111.70 

1 


31'(lU4 


[ 234131-iO 

J 1 


24413649 

1 1 


| 2*4143.» 


j »414 *■» 

1 


| 27- 5153.9A 


T »-ii£9.» 
1 


29-1165.30 






; 31(1*2 * 


1 334 100. ID 

1 


| 34-5193. B6 

L 


| 35-S199.5D 

__ j. 


u»sau.» 




SSHJ21S.60 

1 1 


3H2BJ0 
1 , 


1 U-(22«.00 

. .. L 


1 

1 


| «t«a*a 

1 



4MUL10 44-525$ SO I aS-*a54.4e i 4HU2J0 47*MT,W 4* *273 W 4427tJ0 



fttauo 

YOUR NAME 

FIRM (NAME IN AD) 

YOUR ADDRESS _ 

CITY 

DATES , ™„YQUR SIGNATURE 

(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



> 1 








1 


51-5230 7£l \ 51-$2M,4Q 


SJlMa.lO 


S+4307,60 


55-1313.50 


\ 564319.29 



(PLEASE PRINT) 



PHONE: 



STATE 



ZIP 



Only $57.00 for 10 word mtaiknuin 

$5.70 sach additional word 

BOLD FACE CAPS add 
$1 per wo fd 

(Finn Word: Mo Cherj* f or Bo4d r»^) 



RECIPH, COOKIW, ETC, 

FREE - 5 Sonus Redp§& ■ &dm Mama Mirabelfe's amhen- 
Ito Satan f*e*e*5, is DQ SAS£. ETTB, PM, P.Q. Be.# 1CH0, 
1# J. OW 

BREAKFAST Mu with Stuthrotem Fi™ »00 
J W a . Boi 4' Hi MU Cdiipe- WY 02K-4 

DEI4C*0U5 Spflflhflrti 3*u» $2-M EASE. R*tif# r 4338 
Hiitlnd, St Lbuit, UD fl31 IB 

TEN WAYS TO HAKE ICE CREAM Ser>i « SO ONUM* 
1920 HE ©9. FM7-84, OWahofna City, DK 73111 

VEGETARIAN Fdvornes — 20 Winner £4 00 B L^vi 
bo^SOMP Darien. lUreria 60559. 

HICKORY fenefct Coofta^g im your UaSecue 6 ik Fftdc- 

ocy Cliunka. Insteudionfi, Revues Sand Hteftwy 

PhHhMit 4s4® flwdi fid, Mfdm, »*> +4iM 

■■HQrJMSHEfi 1 FRWTRENDftTHCOtJHTftYhlUflnny. 
Saving C |2.O0. OIK, Bur. 726 PM AJBxmdrj 
Minno&Dia 56306 

CHOCOLATE Lexers 9nl {tauim P**Yl BASE JW 
PtUfT, 204 GUgfry 5 l, Unfrir S-G WOT* 

APPLE DeAghto L-|.:« Dozen 5 * oo KaiyU*o 423 

Key BMfl., RiM . cam® 

APPLE MAGIC page »f*HK*-S2 95 ■ 75^Wrfftfi§ 

- PJC EtearpnpH, Bps i&$, Atokw. M*ch, 4S22* 

Q^W^nla^d. 

METE R ! S PEUT1 55 DoIipoms Cikth* Courted Chicken 
R tmm ».Q0. QAYLE, Bo*. TO. FCtfftfrna. CA 9«33© 

719 &i>PCFt SUMUIH RECIPES dnwta vd mm 
disfips Hpnwiitdc rako mrl p 35 *Ty mil. S^-CO te hAifiwa. 
&n K 4d64. MnyiHti a .G*-30W1 

SVPEft HOT f LIDGE SAUCE R<rh x.id W 

sa.00 srtd SA®i EteffMl A Eiay #47P, &m 1 W. 

DMT, DKbrin 19903 

HAKE GREAT TA5T1HG BAHHECUE SAUCE. iaM 
52 30 ter Hetipe and ups 6 @G. Bok 3H &. Pecu-^. L 

it Cafta ftflctpu S .W tezi, few 3216, 

PmtiXtiv. P4A &1M0 

HONEY STHEYCHEfi! HEW d*»u* from 

your garden vtgt^iiilta artU hulls JM p^ge ilLs-lnired bo# 
J6.3S. Horw^iie, Bpjc 6Q7f*MD P Rb^Twmf. \Xm 64701 



1®1 HtiTRfTlUOUS AMD APPEALING WAYS TD PRE-> 

PARE HAMBURGER a*nd HtiO pfaa $WI 2fe slamps Id 
teeiii iTnlmTed PC Bpi 1531 4. Fe Waynn ^una, 4«^.§ 



AS AMEfilGAN AS APPLE PiEf e Mouth -Watery AppiS 
p» Ra&pei Your Family Will U™?. 1 M OO 6 bN ftwt, Sop: K. 
PfilstHjrgh. Panna. 15273 



PRESERVING AT ITS MET. Ddtcuvft janu, JbEh, ?»■ 
aervK, efc SENP S200 pJu* £0* slarops to: ideas 
UnlkiMri. PC Boi 1531 A R Wwyrit. hdiim. 4MM 

ZUCCHINI. 60 easy fedptfS yOur JarHy wtfl Yf.u cun 

msiicif cekes. oafl»qre*«s. druda, prcktoi ihe tesl jura. 

SMfi- M#ry s &px lOiOP’. ^rocJrjf. U\ S5S19 



WIWEMAKIW. BEER MAKING, ETC, 



SLACK BERRY rucips, ^rtd femflte tedfll 54 00. 

LrtSMftw. HCR 232. Paym, AJ ft&§4l 



WINEMAKHK^-BEERMAKING-CiASDHOL. Fie* Supfrfy 
Cateleg YhH iquJpmffTL Cteniin*nA^. ttoi 16flPM. 
CASseteftrfy, FL 32707 

W1NEMAKER5-BEEHMAKER5— Free CwakOQ -Fas I 
Sofvtdh- ■ Lvp» SoioclKjn: Kfws, feja 7a^0-E,. Indppeffidtnc*. 
MfiMJU-i €4053. 



fftEE BMCVOlOPEDIA VVrnernBK^iq. aeanfnakifsg Sup- 
p%ib Eqypmpii. InpwRenta Vy«M. P C 8 ox PMts+Mi. 
fitKlInib.'lLr NY 14615 



FBEE BEE fill MING BOOK Ptea Cdluby. Findf! Equip- 
nwrus. in^iwJfeefYj, Puiiy Guarenlwd. SPl, Bok tba-ml Chattel 
rim, NO 27Si4 



FREE BEERUAKING CATAl&G OutfKy. Setedffin. Lcw- 
MA P-ILSS anywhatt HOMEBREW, Dox 1SSM, KLvUpa, 
Micrugan A6W 



WINE U A K EleS-tu^rrria h n r ? Free ziUsMsd celatog of 
supglm StifflpJ&x, Bbx 1227 SR, M in na pci in. Mnnrwxa 
1H12-027B 



WtNEMAKeiY&aEEfiHAKtNS Ffeah F«g| S#- 

wcq, Frer? CMKbg. {?pn*n*, Box i^4D. MV»yfi«, lL ^144 



BEERMAKING - WINEMAKING Um PWM FREE Carta- 
teg. AJIamirlrwa fe?^r.rar;fl 1 -400-t34<lfji75 HC 
1 -B0D-334-0974 



U E AD, Mmn NHunp Honey Appte wire Retspe. 52 50 
Country Cribs &0x 235. MiHOte Certlti. Qhte 4^5 

WtHEMAMEHS FREE CuMtegue, 
Wnvmakn Comer. 1 53& Windsor Straert, Coimmi, OniM 
H0H3M4 

191 COCKTATLS Trail Yogr»H' Ar<l 'GuSS^ISm 
M ikad Drinks FTom BuneMers Rrcties S*h^ t>ytj to' 
Barclay, Boh 1345_ Chafcnhm, PA 

MEPtUAKJHO J WMillAnHtt Waite #f r FrtB CMateg. 
v -leyate A Brew. P.o. E30^ 401-0. 5uu1 Shi. Warir? Mi 
4t763 

1MNE BEEN MAKING Ceuioj^ B4J ElMprtUI, 1W 
Souih l&tti, Sprir^iete, IHinow 627P3 

BEER LOVERS— Brew your own OektMual inaKpemlve! 
Fr^ Ccunbg Borjr feisf 25WW. Lanatog. lAcrirgan 
AB90R 

S-EEBMA.Ki.RE ONLY I Fm CaUo^hMweleST 
Wii ShiS'S. Bur. 461 M, Qahland CAlitdrra 64$04 



BURGLAR ALARMS A HOME 
PHOTCCTIOW 



EMERGENCY ALARM and Lito. Pflc^Bl pull Abater 
hear Uarirq akirm damrtutog atfenti^. Aiarivi can be carried 
in pOr^ei r PU'HJ or hiTipv Jhujcn lo >n3idn lUxi-t, Qi-fm 
Campers IWa. Garage. Mortis sic. 57.95. Waiaue 4 C9-. 

Pfrtef, Mf CHhWS. Mi 4KM4 

SAVE Sf9%l Insmli your vim liann. Frw Lteiart Baker 
PutUfste^, 9346 Atarto^rate, 54faAwrt*. C^temw 9i3A3 

ULTIMATE PROTECTION BmA In, Mike My Day", 
mu durable Styn With inriteidat^g phgtq. tt,9§. ? ter $6 
BAD. Oepl P, Bon F3236. Las Ve^aa, 69111 Frm 
Calakjgue. 

BURGLARS BEWARE I Comr>*lii Fasy Mdlh«i"T^SSp 
mrudws Flua Sat Auir^nfc Security w -tec* 5? ur? 

Rbnfcif Inc to 21 16 . Culvef Otty, CA 90231. Satelsa^i 
GtATHteedL 

A LARM WAftHlHO MCALE J BY a^lf-^^e^iT^ar 
IBKMOk afath ter 54 60. Morrffl £rfl. Dapi, E&.1& 
Hardingi Si . . yeplswwd H J 07040 

FINEST Equfkneot! Gave! Free Gjufag! AAS, iH 
Osmtaar Road, Bcmtnghaivi. AL 3SS09 
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NORTHERN HYDRAULICS 

'DISCOUNT PARTS AND EQUIPMENT! 



PRICES GOOD THRU AUGUST 1, 1984 










HEAVY DUTY 
LOG SPUTTER SALE 



LOG SPUTTER PARTS 



Electric Splitter 

1 1 7 HP verlir al eieclnc motor with Qir$c.\ mounl 1 6 GPM 1 -stage gej« j 

pump 3 gal hydraulic CGSefvCnt. m-iarvk sue 1 1 On slraiiWr. hE?a.yy duly I 

beam £ slide sviin grease 2 i*ks 3 1 ? X TS"X i vrod - Tie rod tyh-nd^r ! 
Has 8 X 1 7B semi pnenmaiSic t-resand um rutch wiih handle iot easy I 
portability twin st^p 4B mw i 1e-n # mg S525| 

12Vi Ton Homeowner Special 

Heavy Only Slide b HP engine 
rxmtHned wilh n GPM Z stage 
pump Auki delenl H 
wedqe “I Gaflon Ian* vrih F iltef a 
Sir^rei Large Pneumaiit LO* (X I 

High Speed wheefe 1 - Hitcn | 

LOW SpL'Cfl iZG S?2I? 

Hqn Speed #1125 &74& 

VVrH Ship 40 Si^!e5i for S6Q 

I 5 tt 7 "d/i 

H^n and low proMti cniy SSiSeJ 
Will ^h*p *5 suites 500 

24 Vs Ton Blockbuster 

lo* Pfjlilp Item* 1 14 ? fm > ST 393 

I l„jh pp.jl.i£- ITmIM-i ' I LO ■■*¥51599 

w.ll Ship *G stales ST 00 

hfnn; rjl ■ !• 

V^rU T i«-.Lfh| Cl^EK l- 

(by Century) 

dut.ng planlmg ierliEtzmg 0 n<J| 
har v&shrtrj Dual polanty weighs only 35 lbs * We Ids 16 guaqe up Id 
1 * "sJeel in □ single oass * We Id mg cuirirni supoliofj by Iwd 1 ^ yoll or 
an 24 vail balEery #Conlmoous wtfe electrode with f-uK core I 
■ Comes -with a'UFmnurYi kM (Aluminum gun Imer drive roller and a 2 Jp | 
wireipODh 1 1 emit 1G4$4 



Porta-Mig Wire 

Improve produclivily and 



fH^riiontal S Vertical) 

i-kniri£rinl-al 

5 HP TfeCufftlfth * ihalE T&JSl 
Ts-h-a^l J&G42 

HP Tecum^h iitrt-1 j 6i» hlH*¥fr rffirls i 
I (JHP Thfii ■; j £W£v4 jf£Q 1 0 

1SHP Tect*fltL4h 1 U^I edecflntitarr 

VlfclliTjl 

q HP Tttunufflh i sto** * r&8? **99 

■3 HP fiitfjcyi, 1 Shall -FrKKi $208 

l&HP tfKvmwh I tfnlr ■■ 7010 t2f4 

Id HP Tc^wnkseh i ^hHif f-ie-r erir yn-n ■ 7*0 IQ I S563 

C>1*ifir ‘I 30 HP TM:'fs*> r -. *1 vei-'Vrt up hi 5D'!." 1 

J. Worn eh re Water Pump 

f .|H. ( S, .v-v * 'tii&trui.i !" :--.l Vm *..i#jr ri-J ■ m."-. i ii.mU*’ CPDM 

V-. 1 7 1 7H ■ !l I K 1 r,*. iff 1 IIP ri- , ; . yV,:i -,n. ft 

■■p.r-'.r- aunnp 1 ! A !? ‘.■.I 1 'f-r, I'Pi *.~i- 

Nuni Lntl l^r ■? i^'1 r i*y Jr S3 

3. 5 HP 60 Ga) Ait Qomprp$$Qt 

V-:- 1 r '‘. .1 1 . .I'll pf>- :l 1 1 .lu ^'ll'd M Tjrii* : ■ VI fi'iH ‘ I a 1 1 ¥ l irW*rl fir t . lr . « lp.i.|ijH 
fpi,4ii vjIuh: i 1 3 d , :Hli ^ B CJ M ril 4<y P*yi .imi P Cl V ,■ +0 P 51 /S k 
H em » 1 iiil^ inr ^ 1 I SC 

4. BacksAver Lift 

OevijrteJ*fcru*(f a n phclHJfpli v.iniS. I*q^1 yClui ^pihtH^n^.h 

Onc-^'W" \ -il>!^ i-a pi^.r.rjnihf ■»*ihic i !r- ..-u iP^EW-iam Imck up1n^> 

| i- , .l- J > -I i; =i- i : .ii | *-l-.-il Vh.Ju'-J ruy--n.l|l^ In^r- j ^ TiC-", 1 1> dlj * Lik^v !■'. 

■Tiilii ili^iti^.iiUi 'jl hfcrrvMV *1 ilnndAWisIfKinffi'TWf.i--^ ^ll^riinq arifl 
•■■^ad.ng i>j-tv Pk ,i‘.v t >- ^ i ■ mj -V ihr mJ #r uuVru 1 I.mJ qi rf-'.lvv 
ii.-uclu^ei ihMt 1 

ShWr L<H% I Pr\Em 

t *39* F^Oiiri -lOOltia S546 

1 4.TR2 TOM SOQLd^ lAbH I1S9 



11 §a\ 2 stdge pump 

U»*lh5NpMt«& -ipll JfOB 

1 3 gjl 2 lUgr pump 

UH *'ih h Hp P,^_> -10i3 SI 37 

’6 9*i Z Sbftge pump 

P Hp cw Larger Merc* »10i5 St 57 

27 ftflj Pump 

se niiin 10 Hp ^ l.riiqei iwhoi - *017 
SfipfidMip Comml VJlye 
* 1 ih ncurf v*h* 5^3.75' 

Pwtenl VWrt. 

p T? r ?5i.j , F Oepem 

Yo-.I Pen I p*^ » Ham Hi« a n3te 

return sUDkf *2020 15*50 

ft **flh & DMp Wedge 

*3060 S^ 3. 0*0 

HydrauInC Filter 

Ip 2G 04J nwi *4020 

3’ r i i24.i a t ± " tyl inder 

Mfr-i" 909iis* 

4iJ4iJ Cy1in4*r 
fWmlritHl Trfi*) ic fl n ^ UP£l * * f T 5 

S i 24 i 2 Trt Rod 

Ehrp l-DG R74 *909524 



nr*# 



5, Trailer Paris 



We IPfl-4«9<H*l *rjck rt lh#*fH- p#i^ ioieta«? c* Du^>uw uwn « PiftwH &PE44 
ncJufi^q «tW5drt(Jh« Im**-. JL^rr, Kt+thw ele 



4 M&lfl H v ij 4 F. Spmdl^g 

Itom P^J5 fc Tr*Jitf km^ jqoq % fl capif’W 

is Hot* i*t±*N*ii»b Tm? 

6. Wheel & Tire Sets 

ispm* DetdNDticn 

i?n 4SCU&K4 Hoiei 

121 fi 4 ft 0 nl 2 id Hijlei 

1212 iFQKS 14 Hoiffi 



S3 7 50/Set 
S24/Pr 



Whei" 1 H T»rp 
324 PS ’fr* 
fj« GO />« 
$34. DO 'tta 



TirsOniy 

■J i £ 50 - bj 
ti2 rn em 
122.QQ/4M, 



tQTtmr S Hotm StE*f A¥»H*biwt 



7. Honda Generators 

&0O wai* 1 1 5 yaM AC Qt l OD watl 
Horn * T 060 1313 

r M-600 600 waits 

Mem 4 1862 S- 32 ? 

WiM sn id Lhe Se ge ner^lors 1 D <3 5 
Siare% <or ii^ 



\2 vgli DC wt 40 lbs 
ex- -600 800 *&irs 
Hern d 1653 $3.03 

EG- M00 1400 walls 

Hem it 1667 $433 

Larger Gen e r ai on Ava liable 



8 . 



Flex-O’Ladder 

The -Den behind rzr*\\ed ladfici im great inmf can tm totk+d i^iio iny 

ri U itiber &i ixMihb^s They r t a um-IuI ndd-1-c!n l-p lEap anrl p.l^nS'iDin ly-Udf ■ i 
#P^abl* *.|i 1-1 inlhe l^kglyflur car * High guamy Med *■ Weeded rungs r?.leD 
al 4 Pd It?* eac h d-Bah-od ^1*1 r*i SCfiQ -mil Drool Me * Less Ihn r 4 H ■?! s^VDQ tor 

Mem* ShWl Length Mg* 

1S929I 35Lbi 99 11D9.9& 

ISHfla IT 2 Illfl.Sl 

i Bend tar Free 100 paqe Oisoounl 

Oi&rtsjnl pnrDs i y Genet at&rs L&g Splitlprs. G*s Engines, Hydraulic Pa/ls, 
Wmches, Traiief Part* Air Tools. Truck accessories. ATV Tires, Go-Kart Pprtj 

rau. rafiTMOff-wMstr ... 9074 (orders only) 



* 9074 

SEND COUPON FOR FREE DISCOUNT CATALOG! Ux ^ 



State 





Great MPG 

39Sr.®« 

Sid 4x2 2 QL, *figm*anci ^apeed 
shift Use lor cpmpiiriaon 
Mileage may di/te i depending 
oil speed, dislanc e and wecfthBE 
Actual highway milage Itti 



TOUGH TKyCK^yMJlT 
At Ford, Quality is Jab 1 
that 's why no major 
import or domestic 
smalt truck tops 
Rangers quality based 
on a survey ot owner- 
reported problems, 
during the first three 
months at ownership ol 
1983 trucks And the 
commitment continues 
in 1984 



MOST POWERFUL V-6 
IN AJW SMALL PICKUP 
Choice ctf tour engines, 
including the most 
powerful 2 . 8L V-6 and 
5-speed shift options. 
Plus comfort lor three in 
the widest cab of any 
small truck. 

Ugw and w wch tfwn^T-aeid&d. 

Fa cd ceesu mes no ifcaponsihlhty 
sprthes^ use ffuaiiabihty. pnoe. 

auaSify scrialy or durability 



BEST-BUILT 
AMERICAN TRUCKS 



fiw it up) 





■ IMMJMWM . 



ITiere’s 

only 
-yto 
play it. fi 



Wherever the music 
is hot the taste is Koo!. 
Because there's only one 
sensation this refreshing. 






Kfflgs. 17 mg, "lai", 1 ,1 ititf. wtolimi; Lon gs, 1 & mg. "lai 
1 .IJ mg, niciiLiriu a*. (ier mgaretlc. FTC Hliibie Mar.'fR 



Warning: Tl>« Surgeon General Has Determined 
Thai Dqaretle Smoking Is Dangerous to Tour Health. 





